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(57) Abstract: A dipeptidyl peptidase IV inhibitor which 
is satisfactory in activity, stability, and safety and has ex- 
cellent medicinal activity. It is a compound represented 
by the following genera] formula or a pharmaceutical ly ac- 
N E (Y) ceptable salt thereof. (I) [R l and R 2 each represents hydro- 

' gen, optionally substi luted Ci -6 alkyl, or -COOR 5 or R l and 

R 2 form a 3- to 6-membered cycloalkyl in cooperation with 
p4 the carbon atom bonded thereto; R 5 represents hydrogen or 

n optionally substituted C^ alkyl; R 3 represents hydrogen 

or optionally substituted Q.to aryl; R 4 represents hydro- 
gen or cyano; D represents -CONR 6 -, -CO-, or -NR 6 CO-; 
R 6 represents hydrogen or optionally substituted C^ alkyl; E represents -(CH^- (m is an integer of 1 to 3), -CH 2 OCH 2 -, or -SCH r ; 
n is an integer of 0 to 3; and A represents an optionally substituted bicyclic heterocyclic group or bicyclic hydrocarbon group.] 
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(R\ R 2 ft, fi&^ftT^Tfc <fci^ ci-6 7/u=¥/i-SXtt-C00R 6 , *^fi, 

R l <t R 2 fcfl-tt&O^SftirT? 3~6 loi/^ n7;^/H^, R s f±, 7kl?tXf3:g& 
$ ttT V~>T <t V N Cl-6 T^/U**, R , tt**Xtt«M;h/"CV*-C 1 b C6-10 

ry-^SSr, R 4 tt7k^xttv-Ty SSr, Dfi-coNR 6 -, -co-, ;m-NR 6 co-£, r 6 

ttzK*XttB»$ftTV^t>J;V^l-6 T^^^SSts Efi-(CH 2 ).- (m# 1~3 0 
ftft), -CH 2 OCH 2 -, Xfi-SCH,-$r % nttO~3<0SE#*x A fig^^ tbTV^T t «t 
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m m w 

*mwn. mtitcis^f-it/u^yj-y-n iv (j^tdpp-iv tm-t) (omm 

10 

DPP-IV » % K|©N*«^f), Xaa-Pro XfiXaa-Ala (Xaa 

T— tf© 1®T*£>3 0 DPP-IV (CD26 t tfSSJlS) &&£© 

ki (WTGLP-i iB&i-) ©^igtt<fkfcB*i-5»*i LT© 
GLP-l tt N !Wft^tt>r^P^»Srfl»*-rK:, «ffcJ:!J§|#fir*jxfc-f 

GLP-l t*3S*i-«##t)*>S. Lj6»U GLP-l f4 

DPP-IV J; -0 *lT L* GLP-l* <Di> CD ZMMki-?,^ t 

(4$tLV\ GLP-l ©-i^KT^P^asftWSftTV^ifl*, V^tLfcft 

25 -t^T»#^.feixfc©*S N £#p**T**>3 DPP-IV ^IffSiiKlJ:^ GLP-l 

©#*?£#&*:, GLP-i K-ibS. -tttt, dpp-iv m^MZmn 

»■$■■*- 5i fcfcj; *), GLP-l QftiKf ft&fcttttU *©GLP-1 ©ffUBlCfctK 
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blc glp-1 flMg&WJf£ffl&i#$-t5 r. t \c i. v) 

®-k, mm^v^Bx ttmm^ as » z> t $ ft s . 

5 DPP-IV ©fftBfc L-Ctt, ti&K> #«^^K©^», T#ffljfe£>?£tt<fb, 

te#ttMSWjlS©rt&^©8fllN HIV ^/^o!)y/^o§AWt^ 

T^5. *fc. DPP-IV Kill" 5*0 JLt LTIi, y !^-r^ii#{rjo{t5^^I&LTlffl 
J)&© DPP-IV B§1$^©±#MK flM***©^ - ? DPP-IV 8H4a«ilSVM*aS*n fetlT 

v>5, iot, dpp-iv SrMi" 5 1*Sttett\ SB&I&KA (#'J;itf> H«15lfc> tt 

10 wy^f), #*U8£, *55ttft«^^*«» (aids) s &mm&-Bm® 

DPP-IV |fl£|(S£0l*- 5 #ff©ffl0 t>£Ei- & *Jit^8. W002/51836, 
W001/96295, US20020193390 % US6011 155 Rtf, 9-509921 -^fctes 2-ixT 

y trn y ^yfiijftas, TO97/40832 t 5 / 7^fr/y^ KfHMfrtfHI 

15 ^$tuTV>5„ *7£ N Annual Report in Medicinal Chemistry ^36 191-200 

m,2ooi m^n, ±.mt&®>m<o&i>K rur^f 

20 y*; v >mmmm& is nx^Zo 

© dpp-iv ia«ji#«i^*^Tv^5*^ ^-f fuofls-s-ibfc, pa« 

25 ftv\ LfJiot, DPP-IV Pl«f£/Btc J: SteSfcfctt^&Slb&SrWU £ L 

#38 w# b«,±iao^tcii^ff^ dpp-iv m.mm<offi%z% «j t t-t&ictfcw 

fcfrofco -tote*. #3§K#bW:. WilfcaflE«i*K*ttO=aiS;8ls 
*«*S£**LfcTIB-«A-e**JxSft^«J*S3ft^* DPP-IV Pl#f5tt^W 
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5 T/U3-;um, Xi^-COOR s i:^irt\ R 1 <t R 2 t «k T 3-6 

Cl-6 T/Vdr/t^SSr^L, R 3 fi, TkStBK^ Xtegm^nTV^-Cb C6-10 T U 
-/uSSr^U R 4 tt. 7k*M^\ 3Uii/Tyg&^U D {i s -conr 6 -, -CO-, X 

fct-NR 6 CO-£, R 6 fl, Tk^M-?, XteB&^ttT^Tk Cl-6 7jU*jUm%^ 

10 U E fi, -(Oi 2 ) a - (id « 1-3 ©fijR), -CH 2 0CH 2 -, 3m-SCH 2 -£:^ U n (i, 0 

®&w-®kt$h, me,^-^^ #9§*ffl»f'T?Etfft "*mmk&w tw&o 
is %m dpp-iv is^ijtt, dpp-iv stt^pi^tc £ vmm<D&m& 

20 &5£, 
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Tsu^jum. ^«-C00R 5 Sr^i-d\ lfeV>[i, R 1 t R 2 t Htf$k<Pi%MW->-?' t T* 3~6 

Ci-6 T^^g&^U R 3 tfu tK*M?-> Xfifi^^ ttTV^T <fcv^ C6-10 T D 
-/wSStttU R'tt* Tk^Jg^s XI^7/I^U Dtt, -CONR 6 -, -CO-, X 
5 »-NR«C0-Sr, R 6 tt, **W^ XttWfcfcifc-CV^Tti «t ^ Cl-6 TA"*A'*** 
U E f* % -(CH 2 ).- (m r± 1~3 <Dmm, -CH 2 OCH 2 -, Xf*-SCH 2 -%^ U n tt, 0 

10 BifeSftTV^T'fc J^ci-6 T/v^/Hirli, Cl-6 r^rt'Sott*© (Tftfe 

vat's &%s 3!)ii^), =hngs ^ryi, 

-OR l \ -NR l5 R l \ -0C0R l \ NHCOR 18 , -NHS(0 2 )R 19 , -S (0 2 ) NR 20 R 21 Clf R l \ R*\ R l8 > 

R Ifl (4, ci-6 r/i^^S, 7*=^*, xtt^y^Sis R 1S s R'\ 

15 R 2 \ R 21 fi, |rgH#fcfc5VM38IJ*£, Tk^Jl^. Cl-6 Xt47»5^ 
StTft^ R ls i R 16 > X«R 20 i R 21 t T* 3-6 i<7)flliSII:M UTV>T ± 
Vn) ^tc j; 9fim£*tT^Tt>£V^t £E?fc1-?>., Cl-6 7/u=¥;Hi LTA# 
ftfctt, **?-frs x-f-^s -/viva's ^yyntf/W ^n^ntVK 7fvK 

0X^•±^^fc ; 5V^^4a^T/^^;^S^^^f P,tv^ 0 rti,^©^-?^, ci-3 r 

fi&jSft-CV^tj ci-6 r^^v/Silt ci-6 r/ua^-^Swffi*©* 
llf^^nyy^ (0Jx.fi, .7 y*, *3!^ a^ll^v *=>ry£, 

25 ^FpS^^7/I v 7i =^S, -OR 14 , -NR 16 R"\ -0C0R l \ NHC0R l \ -NHS (0 2 ) R l \ 
-S(0 2 )NR 20 R 21 (iit'R'\ R 16 , R'\ R 17 , R'\ R 19 , R 20 , R 21 tt % fflfiZKmC) «K: 

^fy^F^ s-^Y^->s t-zfh*->s Y**Ss 
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'fy^yfA't^r^, ^isr^yf-ivis-Zr*/^ t-^yf^^r-^v^ *si? u^>f-/u 
5v'»r±aittTA'3*v*as*rf6>Jx5. rax ci-3 x/u=i 

5 jHI&c? tlTl^-Ck .tV"* C6-10 T y — /l^Si: fi, t U -^£0^± £>7ki? 
JS^- i&S Cl-6 T/l^/i^S, /May^JR-f ($Jx.tt\ 7s»* % JMfc^ 3^ mm 

f)st^yS, = hoi, -yr j m, ? x-/H, -or'\ -nr 15 r 1 \ -ocor 17 , nhcor 18 , 

-NHS(0 2 )R 19 s -S(0 2 )NR 20 R 21 Cif R'\ R 1S , R 16 , R 17 , R 18 , R 19 , R 2 \ R 21 f±., mflQ 

f^MWffi&^ftTV^t) <fcv> Cl-6 T/W^/l-S, &&£tiX^Th£.^ Cl-6 T 

.I^hoI.v'T/S^j -^S, -OR 14 , -NR 15 R'\ -0C0R 17 , NHCOR 18 , -NHS (0 2 ) R 19 N 
-S(O 2 )NR 20 R 21 (iifR'\ R 15 , R 16 , R 17 , R 18 , R 19 , R 2 \ R 21 fi, SffiB^I^C) 

XOtl~4fi©-NfP^ (HSf % g*, JSJtflSm ^ft5 6llt, 5, 6, X 

y 5^/m«ft*s^rf P>tL5» Mill -Y^Fy/K -oy^ryy/K -<^y 
9^ ^x^-y y y /k t°7 y d t° y i?=;U, -y $ ^y f y i?=/K 

f^yaey sv>=./k hyrynt'ij 5^=/k ^<^y mj t/j/k ^yy 

7 7=;k -Y y'<yy'77=/K ^yyft7i=;K ^<yx^ y ^-y-y y yu N 
. 25 *<vs<{ y^ry y yu, hUT/nfy; *y y =vk -y y=¥y y =./k 
■;y^yy=/u, ^y=/K t-y KfH^/K *:?-yy~/K ^y^rf-y^ 
A, -fyj-y ^7-fy"r~)V, -Y yf7t7f=/w, KnYyKU 

/K Ka^yy^f=/K -f V-f y-KD =/K Yyyyy;K foaf 
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fc&*5H-5. 0!l*.WU -<^^i^=/K -f^^K ^r^^/K t7#u=A', 
10 f5o 

ST, r\ R 2 tt, ci-6 Tyv^S*sff* u<. b< r* Cl-3 T/V*^ 

LV\ R^iTkMTWSLX, R 4 tt DPP-IV feVTy 36 

W£Lv\ 3tfc' % A (is mm. mm, iS»©5V>*< irk l o<D^x n 
15 W^-Sr*tf % gm£ft-Cl^T<b ±1^6-5, 6-6, 6-7^©=lSMiTOtl 

ifcS. SfcHK, D tt-CONH-Xtt-CO-tfff* U< „ E tt-CH,CHj-*S»* 

-«S:(i)«t«o9trfB#*bv^t;^*»c^r x aco^t, 4#k#*i^ 



R 7 




25' -Cfc«fc^ Cl-6 T/Udr/US, X«U e$r£ftTV>T'b cfc^Cl-6 T/va^i'Ifcjp 
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fim^ftTV^Tk <fcl^Cl-6 T/U= =^>&,;Xteg$£ftT^T <tV> C6-10 T i> 

-/vs^r^i-j 3*1,5 6-5 m<D-&jmmmmT°hz a ^tt, z, v, w 

ADME -7u7-r4)V ttfit££te, tfU31$fH£^L 

[K&igs*; i] 

H f /s 

T N ^Y 

0-D 



A-COOH + 

av-u 
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(S«K (IV-D -Cf^Sfli^^ A«±o**^©thi:oiSC00H 

RiSXS^ltt, (IV-1) **$*i*fc**i:-jR* (V).T»**^*fl5 

5 ( V ) Ltll 0iJ;ttf> h U 7/1/* a ft* 

(iv-i) -C**ii5^*i:-IRA W T?«**t«fb^*Xtt*©*^. 

10 Xtt. ##£~F> -«e5t (IV-D T?*Sii5^»o' 

^^^ifciSttfti-sJB^^itri^^^^B^^*^*^ 5 k>n-(3- 

*/U#=/U'^ Sr^aft-e.Xtt. »#J (N-fc Kn^^^y-f 

15 fctt, ot~iiofifl;*ttTt, o.5i$M~3 
[EJfcXg:£2] 

(VI) (VE) (I) 

Rjfcxg5£2W\ (vi) T*s$*v5^ftxtt*©4fti-tes: (vii) X" 

20 — ^ (VI) T , i§ti5ft'o | l©It LTfi > 0tJx.fi. iftttttU hy7;u*D|| 

(VI) T-S^tiS^lbXtt^Ol&i:-^ (VII) T^tbS-fbl^i: 
©SfSfi, (81*. «U 7h7tKn77>, v 5 ^ a p ^ ? ^ s N.N-v* 
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3 tiki- h y a y ?a) xti, jW£T\ -io~8o°c, t <o 

[Kf&M3] 

R 1 R 2 R 3 ^/V. R 1 R 2 R 3 . 

go R 4 H O 

(vmt) (ix) a) 

(^■tU G l47 5y»Oft8S (ixtf. t-^h^v'^yV#=/U (Boc)) 
1% ffll©#ia#ttli(rlBi:RHSTifc5.) 

KJ£ie55 3i* % -jus; (viii) -c**jx5ft:^*t— (ix) -easjts 
<k'S'*X»4-t©il[lrRJC**T#6ix5ft^*ft-Jftfii«$*T, -jttS: (I) Tf* 
S*i5ft!#*S:#4iatJ!)5 D (IX) -C^^tuSfk-a-fe^i LTtt, 

W^ej>^y») xtt> ##£T, — jttst (viii) T'%£tiz{\: 

**©*^#^»«ri6ttfl5i-*H^jlH (Mil ^Wa^^/u*^^ $ 

N,N" ^/-^) fc¥»n?,XB:, (N-t KoJf^^ 

S'W $ H\t Ka^r^yy h y T i/-;U^) fcfc^fctfTJB V\-10~80<C, 

V>T, -10~50°C, <t I9*?»t. 0 c C~^m©?aS^TT\10^~24B#^T*Mt 
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(X) * (vn) (V) 

©^-fB#f4flfrfa«blllST'&5„) 
^IgS4li, -JR*; (X) -e***t5flJ^«l:-«a: (VII) T*S*i5fc 

(X) T?*S*t5'fls^«).i:-«* (VII) -c«*ix5fl2^*i:©5*Sr±x 
5;^9*?y, «|*#y (W*ff ,1Mb-*- b !>' a ^7 N 

■c, -10-50^, t *>t>tt* o 9 c~mw.<Dm.m&ftTx\ 10^-24 «?iB-c0atjg 

5] 

R? R 2 R 1 R 2 

A-R- + R 2 ^ ^ A^NH, 

H 

(IV-2) (XI) (VI) 

(j**, GMiTSylfcWftttS (0lJ*.tfx t-yK->*^^ (Boc)) Xtt* 
mm^Z^-t. R 22 f±v -C00H, -NH 2> XttU A (ID ^^-til^StO-NH- 

£ v R 23 tt N -C00H, Xli, -NH 2 £tfU R 2 \ R M tt\ if % bt^»iJ^^WtT* 2% 
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KJ^xm^:5f4, -Ufcs; (ivr2) T'S^Sft^ftXtitofi (T^yoi^) 
jtt^ (xi) T***iSft^*xr±-toift (7 5yoi^) £K^£-eT (g 1 

JiST§y»©«»S©»^f±,3!^aft««SJt£:S:fToT), -«!5*; (VI) T?*$jx 
5M^#5IgT'$,5„ (IV-2K (XI) T»«*n«5fl;^1bO*t LT 

yKfit) S:¥»TJ,XI4, «5*n3W (N-t Ko^^->W $ h\ t Ko^yy 

Xtt* (IV-2) T7**tt*ffc^-«iS*/HJf^ie (R 22 ^-C00H) <Dm&, 

7-f K> ft^^0 7-f Kf^ffiV^i^Dy-f K (R 22 &-C0CI) . t U Jfttt 
jSRI (MxJf, h!Jxf;l/7 5^ 5 / t°y ^^#) <D#£, XH\ 

*#lET, -IKS: (XI) T^^^Sft^ (R 23 «\ -NH 2 ) XnZ<Di&b, -10- 
9 fc>tt,0^~M©«&#TT% 0.5 8^-3 B liiriiff 1-3, 

-10-50^ 0 o C~^?aOra^^#TT% 10#~24B#MT#afcif|frt- 




(IX) 
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Rj£xg;£6tt: % (xii) t'i^5.M^-«S (ix) T^ftMfc 

(VII) T?*S*i«flS***r#SXat»*>5. 

$ / t°y v^l?) ^#4T, -#5fc (xn) -o*$;|T,sfl5£-to (J 

i Ltf) (IX) ^aSftSfc^ttXtt*©**:*:* -10~80°C, £ 9 

ft, o £ c~^taoit^^f4 : TT\ o.5Bt^~3 BiWKf&$*T— «s; (vii) x*m$ 

10 *i,5ffc;<£ft«:#3. 



(St*, R 24 f±s -nh 2 n a a*— «5t (id *mi-t%$k*<D-m-%7r:ir 0 mv&m 

15 £&ie«;7» N -jttS; (XIII) ft Sfls-frfc (IV-3) T?^£ft 

%fc&Mx\z*:<D&*%.J&&'&x~m : & (vin) -c*£ft54fc-£fe£#5xm-c- 



maq^J (N-fc Kn^^^'>y^? h\ fc Kn^f^y/MJr/ 
-/^) Srm^t?*Tffiv>, -10~80^C, i 9fc>tts o 0 C~M<DM&&ftT-C\ 




pan) 



av-3) 



(vno 
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o. 5 m p 0 i~3 b m-?iim\zmfr-fz>c 
±Mtti?:ft<DTMK& <ombti% nmt^^it, mno^m, 

3MS93flS-g-4»W\ » (polymorphism) £ „ 2fc, 

^14{$<fc LTi¥4t6ri^T*t5 0 SEot, ±IB© <t 5 ftV^ft-5 

L-ctt. *im^fjABffi mb**^ 3 t{kfrmm s mm, mm, 

^> -7o>^, yMMk^ T^t'^m, -*\"<vw., m^m, 

om. mm* rAstxistit. r^^^yfitoi ) «#*rr fetus, r.© 
*58W-fc^«ijr±, dpp-iv pi^j i Ltifttsr i^ts. apt>. **w-fb 

^fe 73 ft DPP-I V Pl^ffitt £^ t x DPP-I V ffi*f£ffl «t t> ft*** W tgft & B N 

20 0ijx.fi, $tm#i (WM^sutsush itufcfrj-sii-s^^ mm, is^fii 

M®£ s ttttlWfc J^vfj, ffeli, (AIDS) N 

&^tgfti&#£^iR-ftutf «fcv\ 0)Rff, S,*N »**^o-^ v y>-^ 
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*mWfc&V>)<D&1>K -B, M 1 kg % 0.01-500 mgM£#X.bft 

(S)-l-(2' o p Tirf-yV) t°P ]) -^^-2-^^^'^ h D ^ 
10 (W098/19998) lB*©:fcSfcfcl£V\ L-^pU>T5 F (10. 0 g) 

.DPTtf/^oy^ K (7.0ml) %&m£i£tc&, ®Lfrfc!&£- : £?> ^k\^£*), 
^I3^-^#J (7. 7 g, Y. 51%) £#fc„ 

'HNMR; (DMS0-d 6 ) 5 (ppm) : 2.0-2.2 (4H, m), 3.4-3.5 (1H, ra), 3.6-3.7 (1H, 
m), 4.4-4.5 (2H, m) , 4.78 (1H, q). 
15 ESI/MS (m/z) : 173 (M+H) + , 171 (M-H)~. 

(r)-i-(2' z2_ p PT-fe^/w) b°P ]) y-y-i-io hJJjk 

«t>nH(Mtlfc« 1 ©*ifefc##H: D-^n!)yT5 K (3.2 g) »Won7t 
Wn^F (2.5 ml) £*fc^, I&tK&JS * £ t <fc U , *|B<l2 

20 ^ (3.2 g, Y. 66%) 

l H NMRl (DMS0-d 6 ) 5 (ppm) : 2.1-2.4 (4H, m), 3.5-3.8 (2H, m), 4.0-4.2 (2H, 

m), 4.7-4.9 (1H, m). 

ESI /MS (m/z) : 173 (M+H) + . 

25 (S)-3-(2'-g p P7tf;l/)f7/H v?>--4-;ft;t^- MJ 

f 7 / U 4-y*;^yt-3-t-yf /ux^f ;v (2. 0 g) Sr^h^t Kp 

77^ (10 ml) fcj&#U ^ftT, N.N' -l3)Vi&=.)V*J>4 %?V-J\s (1.4 g) 
SrJPx7c 0 mmzm^QtifffltftW^tz,, l,4r*J**-9-v (10 ml) SrAPx., tK^L 
it 2&%T^*=-T* (40 ml) K*Tlfc. tlCX L 20 mWLW Ufc. HFlfea: 
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f-tv (60mi) ^^DxitttHLfco tffcte&fiftettta-cifefc-u m*m&'rYyv 

fvWc*7VU ( (l.6 g, Y. 81%) 4r#fc„ 

5 ;U (1. 62 g) 131 4NM/l,4-v 5 ^-dri)-> (3.5 ml) &Jn£ — Hfejfctt Lfc. 7K <t 10% 
r y ?A*&«£Jo£'*fnL ( P H7.5~8) ^BETSUBLfc. N,N-i?> 

^JJ v J ^-4-*/U*V^7 5 K (735 mg, Y. 80%) Sr#fc„ 

10 $ K (102 mg) JJi^BDTtWP?^ K (105 mg) $rgJfc£-frfc8L flft 
2KRJES$*5rtKlJ:*), *IB-fk:-&» (87 mg, Y. 59%) £#fc 0 
ESI/MS (m/z) : 191 (M+H)\ 

(S)-l-(2'-g PP7tf^)7ff^y-2-^/Wf= hVjU 
15 Z-^^/^^e^^Tiff-^^-i-^yu^v^-t-^^/v^^T-yw (500 mg) Ol,4- 
VJrS-y-l/ (2.0 ml) *«t*»T, 4N mSk/l,±- 9 J*&W (2.5 ml) fcjq*.. 
fc.Mt?2l»|«JJt#Lfc.5N*»fl2^ h y ^ASrHTUR^^fftUfc. 

T*»U 71?f5>V-2-#^#Vi7 5 K (161 mg, Y. 65%) Sr#fc„ . 

K (161' mg) *Sj:t/^ PDTtf/^ P7^ K (200 mg) £a&£-frfc&, Aft* 
SJfc£*5r.£fc:J:!J % mi\\L&m (112 mg, Y. 44%) fcfcfc. 
ESI/MS (m/z) : 159 (M+H)\ 

25 (S)- l-(2' -:/p^-2' -7i=;V7tf/l/)t:'p Di/y-2-j;;^=: h 

2-7D*-2-7x=/l/fti (500 mg) t^nn^y (30 ml) CgjjfUt^ 
^!)H07-f K (950 ill), N,N-^^fy^/VA7 5 K (2®) SrflUtSfflL-C l 
#M»M$Ufc. »t£ET»«flL $?*np**> (20 ml) fc#JR Lfc«t»& % (S)- 
fc'u U i^-2-#/W7|?= h (310 mg) thPx^TSy (650 M 1) <Di>? 
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uutfy (30mi) *«ic'«tu, iiit-aWifc. io%^^v»*»« 

«f**lft^h y ^ATftjRUfco »JET*8U M-fb-a-tJ (770 rag, Y. quant.) 
ESI/MS (m/z) : 294 (M+H) + , 292 (M-H)'. 

a-Y * HN C E — ci^Y N v E 

O ^ o ^ 



[Si 1 





as*** 


ESI/MS (m/z) 


6 


3-(2'-£ n a Tir ^/W) f-T ✓ y 


166 (M+H) + 
164 (M-H) " 


7 




148 (M+H) + 
146 (M-H)" 


8 


l-(2'-^ p u T-fc^vi") ^^-2-*yv^ 

= h y ^ 


187 (M+H) + 
185 (M-H) " 


9 


i-(2* n pr-fe^/v)^^^^ y v 


164 (M+H) + 
162 (M-H)' 



L-7°P V ^7 5 K (23 g) £ X h 7 fc Ko 7 7 V (1200 ml) C^fifL, h JJ 
3:f;V7?y (22 g) S:»PA.*?&Lfc. Z-sFu^xsW^s^B^-f K 
(42 g) SrJnx;^^T' 1 WMBifttLfc. jfrKai^K *«rJP;i U . 

|**tiH}tU»JETffcJ(lUfc. (45 g) 5:fP^y (890 ml) k:» 

#U (23 g) fc2m;t*tfLfc. ffift*^*y^ (31 ml) SrifiTU 
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m.UX- 2f%mffl$L1t 0 * (1000 gh i-TVl" (2000 ml) frjm&tf&MSfc&tt 

(4.u) £fln;iT*#U Lfc. ttifcfc:*?&T\ wMM/i,4-V* 

(130 ml) SrMTU 3 l»|«J»l<|! Ufc. «f W LfctSftSrillR L, ^ 

Y. 88%) 

l H NMR; (CDC1 3 ) 5 (ppm) : 2.2-2.3 (2H, m), 2. 3-2.4 (1H, n), 2.5-2.6 (1H, 
m), 3.5-3.7 (2H, m), 5.0 (lH, t). 

Wfr3*l*S«3, 10?)#&£##K N tfn y i?^-2-*/u^v» (15 g) a>b 
«HBfc£^©i£l£i£: (4. 4 g) y. 69%) zmtc 

ESI /MS (m/z) : 111 (M+H)\ 

• {*ra#3HMWl 2 J 
15 (s)-i-[(2-r § y-i, i-v^ gvk^±M2li ^ r-fcfvi/] t°p y ^-2-fl^#^ 

2-^f^n^y-l,2-i?7^ (5.0 g) &£?^BP?t*^ (200 ml) 
t> O^T* 15 Lfc. BOC-ON (15 g) ©^^PD^^y (60 ml) 

20 H*»8c-0BM4 J: L*«tt&&JSLfc.*tef±5N*Ifcfls-*-h y !>AtK^^TT/u 

UT(2-7$/-2-^f/i/-l-^o f/u)^;w^5 yK-t-yf;wx^f/K7.9 g , Y. 
74%) Srftfc. 

l H NMR; (DMS0-d 6 ) 5 (ppm) : 0.9 (6H, s), 1.4 (9H, s), 2.8 (2H, d), 6.7 (1H, 
25 brt). 

±fET*# £>*1>fc (2-7 $y-2-> f/l/-l-/D tVu)*^/^$ i/^-t-^^l^^ 
^A- (7.9g) % i ?^ r y "7 A (8.7gh y !7A (8. 0 g) *T± b Is (230 

ml) 7k#T\ (S)-i-(2' n P7tf/K t'n y i?:/-2-#;nK= h 

y^- (10 g) <A7ir)>^ (80 ml) *ttS:J0*.T-t«>**3O^WIi«»Lfc. gi& 
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■C15l*niIlJI#Ufc«, »ET»«Lfc. iil:^nn^A|^«?U **** 
9 un** s s \ *9 / — ^ 80 :-l -> 60 : 1 -* 40 : 1) Kft L (S)-{2-[(2— >T 

5 ^WtrX-rfflVX-TsT-jV (12 g, Y. 91%) £r#fc 0 

l H NMR; (DMS0-d 6 ) 6 (ppm) : 0.9 (6H, s) , 1.4 (9H, s), 1.9-2.2 (4H, m), 2.9. 
(2H, d), 3.2-3.5 (4H, m), 3.5-3.7 (1H, m), 4.7-4.8 (1H, ra), 6.6-6.7 (1H, brt). 
ESI/MS (m/z) .: 325 (M+H) + , 323 (M-H) ". 

±lBT*#fc>*lfc(S)-{2-[(2-v'Ty 5 i?y-l-^;W)-2-t^yxf ;V7 5 
10 y]-2-^ f /W-l-Zn t'^}*/^5 Vi-t-T'f ^^7^ (4.8. g) 5:$^ n-P 
(50 ml) C^lfc. tK^Ts 4N ig^/l,4-^^^V (50 ml) &7JP;t 

tmt? i mmwistco mmrmmLrmmib^m (4.2 gf y. 96%) 

l H NMR; (DMSO-de) 8 (ppm) : 1.4 (6H, s), 2.0-2.3 (4H, m), 3.2 (2H, brs), 
3.5-3.6 (2H, m), 3.7-3.8 (1H, m), 4.0-4.2 (2H, m), 4.9 (1H, q) , 8.5 (2H, brs), 
15 9.4 (1H, brs), 9.5 (1H, brs). 
ESI/MS (m/z) : 225 (M+H) + . 

[(plHfcftttflll 3] 

(S)-l-f2-(l. 1-^^ »;U-2-^f;U7$ J Ji^yVTS ;)T±=f-M\?u ]) v^-2- 

20 (S)-l-t(2-7? J-\, l-^f;bxf/u)7 5/7tf;v]t'n ]) 

=.VV fr2MM& (1.48 g) £7*ir h= h y (50 ml) Kigfl¥U ^»-4-= h 
B7i=^f^ (1.00 g) % K^^y 17 A (1.37 g) ^iPx, tfit-16^ 

v*9V\*9J—A' 5 : 1) |:^t(S)-N-{2-[2-(2-v'7; t'n D 
25 ;l/)-2-t^yxf ;V7 $ 7]-2-^ f ^-1-7*P f /K*;l'A7 5 K (693 rag,. Y. 
55%) &#fc 0 

ESI/MS (m/z) : 253 (M+H) + . 

±IBX-#e 5 ^7t(S)-N-{2-[2-(2-v'Ty f o P S^-W /U) -2-** y xf/U7 
$;]-2-^f;V-l-7°ne;H*yl/A7$ K (690 mg) & MeOH (30 ml) fcmM L 
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1t, %/7 J h V t Kp KVWi-f bV V A (172 mg) *M%-. MKT 6 Bf R9«£^ 

* V : y * / -)V 5 : 1 3 : l) \Z.& LMfl^tl (455 mg, Y. 70%) %%tc 0 
l H NMR; (DMS0-d 6 ) 5 (ppm) : 1.4 (6H, s), 2.0 (2H, brs), 2.0-2.3 (4H, ra), 
5 2.50 (3H, s), 3.2 (2H, brs), 3.5-3.6 (2H, m), 4.0-4.2 (2H, m), 4.9 (1H, q). 
ESI/MS (m/z) : 225 (M+H) + . 

3-t^ y -3-y 9 >m 

fyi (12.0g) ^fc'Dv^V (40ml) (H^$?U ^--/-JrVT %l/ 
10 (12. 8 g) SrjRx., ^OtTSMjf^L/Co IHtlU ftfefrfcMMfrX 
•fe b>^M^ ^§rM^, iftif-bfc MEET<£# L^fe**^ t LT3-<y^ 
7?/-3-^f/l/^yl (10. 3 g, Y. 42%) 
ESI/MS ; 208 (M+H) + , 206 (M-H)\ 

±mX'M^ilfc 3-^y^7 5 S-Z-tTiVftl'tiL (6. Og) <Z)o:^y — (90 
15 ml) 6Ni£^ (5.8 ml) &APx.7t. 5%/-\7 v 5 ? A-$3ff (2. 4 gh 

mm. (46 ml) £*P;U TkmWmUxTs 50°CT-5R#Hu-ji#L7i o ^«}t£U 

^^LT^fBjb^^ (4.4g, Y. quant.) £#7t 0 

l H NMR; (DMSO-d^) 5 (ppm) : 1.4 (6H, s), 2.7 (2H, s), 8.3 (3H, brs). 
20 ESI/MS (m/z) : 118 (M+H) + , 116 (M-H) 

4-y 5^-4-- h u^-yfi/W.* (5.oo g ) &^y — ;w (25 mi) 

fcJ8fl¥U lNTk^b-7- h y ^-^Tk^^JP^ 1 0F^M^Lfc o ^)±TflL, * 
25 pp^M, TKSrJP^L, 7kt@£y n O/j^AT-Efc^Lfco 7kffi^2NM (20ml) 

^7jp^, ^PP^tM m^mmi-by t&T&mLtc ^uitmu 

££J£iPb£: LT4-y f;v-4-= Fc^y^yi (4.32 g, Y. 94%) £#7c 0 

*H NMR; (CDC1 3 ) 5 (ppm) : 1.6 (6H, s), 2.2-2.3 (2H, m), 2.4-2.5 (2H, m), 

10.8 (1H, brs). 
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±|B-C#bftfc 4-^^-4-= ha^yfym (4.3g) Stv'^op^^V^ 
^U.N-O-v 5 ^ fvWT 5. y7°n tVv)-N' -:x5vu#yl'#v : 'l' 5. K^^*S (6. 1 gk 
HJcn^T?^ (4.5 ml) SrJP X. 1 B^M# bfc 0 ~ frK^V^T $ ^ (3.4 
g) £*Px., 1 0TO#t7t. 7KS:*nx, 2N "TKtti: U 

(»Sttl^^ ; gi^^A- : n-^=¥f-^ 1:1.5){£&U i^/l'HtN-^y 
-^l/-4-^ f ;M-= h n^y^ y§7 5 K (2. 5 g, Y. 38%) &#fc 0 
'H NMR; (CDC1 3 ) 6 (ppm) : 1.6 (6H, s), 2.1-2.2 (2H, m), 2.2-3.3 (2H, m), 
10 4.4 (2H, d), 6.0 (1H, brs), 7.3-7.4 (5H, m). 

±1Bt?#fctbfc N-^y^v-4-^f/M-= ha^y^yST? F (2. 5 g) Sr 
fh7fcKc77y (20 ml) U . 0«Cfc}ft*PLfc„ IN tJ? 7 h 7 t K 

D77^ft (13 ml) &«Tt> liST-BitltLfe. Wtf CCKUfciPU 2N 
J£J& (30ml) £7JPx, 50'C(C#fiL7t o M^fvl^OX-ffiffi Lfc c 7K*@fC50% 

7K-CSfej%m> ^tKM"^ h y ^AT^MLTt. iETilt, ^fe^^i: LT 
^y^ ;1/ _4_^f;V-4-- n^yf )V7 % V (1.7 g, Y. 73%) &#/c„ 
'H NMR; (CDC1,) S (ppm) : 1.4-1.6 (2H, m), 1.6 (6H, s), 2.0 (2H, dt), 2. 6 
(2H, t), 7.2-7.4 (5H, m). 
20 ilB^fe^fc^y ^-4-^^/1^-4-= hQ^yW?^ (1.7 g) i: 10% 
v^v^A-j^ (500 mg) ^x?;-;HciiiL, 7k*#ffl«T\ 60*CT? 1 081 

^-^^-ettwufc. 5o%7K^^t- b y »a*»»^*p*.t/ua y ttfc u ■ 

25 mg, Y. 50%) &#fc= 

'H NMR; (CDC1,) 6 (ppm) : 1.2 (6H, s), 1.5-1.6 (4H, ra), 2.7-2.8 (2H, m). 

2-^f;Ufc"r/n[l,5-a]t'y r^y-6-j)^y|7 5 K (475 mg) / 
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(5ml) fc*#U 5N7K»ft^h y l>A7K«f« (2ml) fcADx 70°CT' 1 tifffl 

%kL&&B£hb Lxmmik&yo (300 mg, Y. 63%) fc#fc. 
5 ESI/MS; 178 (M+H) + , 176 (M-H) ". 

2,5. 7- h V £^ZLKZj£gIk5za] tfJ 

3-7 5y-5-^f;l/f7y*-^ (970 mg) £ i^Ti? M^Rjc^yu (1. 7. g) £rj& 
It (5 ml) 1201CT? 3 BMBiJWLfc. MK?£iPU «EET«aUfc 0 

10 MfC^^y-^ (5ml) £ 5N7k^ft^ h ]) ?J*&mWi. (2ml) *JB^l 1 

TftJ*'beftlS*i LTill^ft (1.6 g, Y. 80%) &#fc 0 
'HNMR; (DMS0-d 6 ) 5 (ppm) : 2.4 (3H, s), 2.5 (3H, s), 2.8 (3H, s), 6.5 (1H, 
15 s), 13.8 (1H, brs). 

ESI/MS (m/z) : 206 (M-H) - . 

[4>M#§M60!ll 8] 
7-* h*l/-2. 5-i?*<?/Uh°7yx2 [l,5-a1b°U 5 >^-6-;ftA^^g£ 
3-7 5 ;-5-j?sl>\?7^— ju (970 mg) i:7t h*7B^i^xf./i/ (2.0 g) 
20 (5 ml) fc»#L 120X>1* 3 B#ffl£g# L*: 0 MfcJfr^U »ETMl 

-^T-gfc^Lfc iET^ilLfifefe^i: LT 7-t Fn^i/-2,5-->^^ 
-l,3a-v>fc Kp [1,5-a] if}) %i?l/-6-jj;Utf>mxj-Jl'X-X? A* {2.2 g, 

Y. 95%) fc#fc„ 

25 'HNMR; (DMS0-d 6 ) 5 (ppra) : 1.3 (3H, t), 2.3 (3H, s), 2.4 (3H, s), 4.2 (2H, 

q), 6.0 (1H, s), 12.6 (1H, brs). 
ESI/MS (m/z) : 236 (M+H)*, 234 (M-H)". 

±IB"C#fenfc 7-t Kn#->-2,5-^>^/W-l,3a-S?t K a ✓ a [l, 5- a ] 

try Ki>^-6-A^ym^^^/u (235 mg ) &r-fe (5 mi) k«mbu 
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A (138 rag) 30 SHItttLfc. a^Mt^A- (1.0 ml) 

fMfeift*"?»si*8L **SMW-M> *AT?(£jiLfc. »JETa«U #&Hfc*S 
• ft (5 ml) WgffiLfc. 5N*»<b^ r y (1ml) £*nx 

5 bow i tfc. Mfc»*pu m®*TMzxfo&\,it 0 * 

#Lfc. 8ffT««U&feftili LtSffift^ft (162 mg, Y. 73%) £#fc 0 
l HNMR; (DMSO-d 6 ) 6 (ppra) : 2.3 (3H, s), 2.7 (3H, s), 3.7 (3H, s), 6.4 (1H, 
s). 

10 ESI /MS (m/z) : 222(M+H) + . 

5. * =.=-;U b'7/P [1. 5-al 1) ? v^-6-;fr/U#^ 

3 _ T 5 y-5-7x^t°7/-/W (1.6g) £ i?Ti? (1.7g) *:» 

B (5.0 ml) fc»#L 120lCt? 3 «P|H«l# Lfc. Mfcftip'U #JET*«L;fc. 
15 Mfc**/— •A' (10 ml) i 5N TK^Ib^" h U «? AtR^^ (3 ml) *3JP*.70 , CT? 

ET«*Lfife**i b-caEfafc^-W (2. l g, Y. 78%) 4r#fc. 
l HNMR; (DMSO-d 6 ) 5 (ppm) : 2.6 (3H, s), 2.9 (3H, s), 7.2 (1H, s), 7.4 (1H, 
20- t), 7.5 (2H, t), 8.1 (1H, d), 13.9 (1H, brs) . 
ESI/MS (m/z) : 266 (M-H)". 

2-^ f;W-7- b y 2L±Zkl^Z-^-H E 1 - 5 ~ a ^ ^ v ? >'-6-^r^^>-^ 

3-T 5/-5-/f/l/f7 (389 mg) t f^^/f D 7^) r !J ^/l^o 

25 r* H8i^ (960 mg) J—* (10 ml) fctgtfL 70°CT* 1.5 l$|N]ft 

#L7t„ «m (1 ml) * I tiffflffift Ltz a MKMU »JET 

SMSLfc. ajtt-^^y-^ (10 ml) £ 5N*^b^" h V (3 ml) & 
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frLtc, icJET^tefe^ B B H ir LtSSBM (102 mg, Y. 42%) fcfcfc. 
. l H NMR; (DMS0-d 6 ) 5 (ppm) : 2.6 (3H, s) , 2.9 (3H, s), 7.2 (1H, s), 7.4 (1H, 
t), 7.5 (2H, t), 8.1 (1H, d), 13.9 (1H, brs). 
ESI /MS (m/z) : 244 (M-H)". 
5 [cp|JO#Stlt0!l2 1 ] 

2-t--/^yW-5, 7-S?;< tjU^7j/_a [1. 5-a] b° U g 

3-T 5 y-5-t-^f/H^7/ k - A- (l.6g) i:5?7thB8ifX' (1. 7 g) «rft 
. St (5 ml) t»j)¥L 120*CT 3 «PMit#Lfc. MfcftSPU fcJETfc&Lfc. 
JSfifc^^y-^ (10 ml) £ 5N*»fls-}- b U *A2M8tf£ Oral) SrJp*. 701CT? 

io i mmmwLtc a mm^nv^M^ mm^^-emfrLtc. *mzwm.m 

jETiy&L 6 filial. <b LTiSgEfl^fe (2.1 g, Y. 78%) &#fc„ 
l HNMR; (DMS0-d 6 ) 5 (ppm) : 2.6 (3H, s), 2.9 (3H, s), 7.2 (1H, s), 7.4 (1H, 
t), 7.5 (2H, t), 8.1 (1H, d), 13.9 (lH, brs). 
15 ESI/MS (m/z) : 246 (M-H)'. 

i*mfcmffiW2 2] 

gvUgj7 / a f 1. 5-a] CIS i?^-6-^>Vtf?>a 
Ttf^xfA (35. 4 g) %T±b-hV^ (200 ml) K?£fl?U 
7j\/UJ* 7 5 K^^T-fe*-^ (30.9 g) ^AOx. iff- Lfc. ^ff 
20 TftlBU &&*'(A'k LT 2-v^^vUT 5 y ^f-V'VT'fe hftlfeai^vi/ (50.4 
g, Y. 99%) &#fc 0 

l H NMR; (CDCl,-d 6 ) 5 (ppm) : 1.3 (3H, t), 2.3 (3H, s), 3.1 (6H, brs), 4.2 
(2H, q), 7.7 (1H, s). 
±iar-#e>tLfc J * ^U>Tir H|f»ifA, (556 mg) £ 3- 

25 7?y-5-t-^f/l/t'7y-;V (418 mg) (10 ml) t 70'CT' 

1.5J*Wi«#Ufc w (1 ml) SrTJDx.. ^fefc HSMUHtttLfc. Mfcjfraj 

U $BETHiiSL;fc 0 ^jgt^^y— (io mi) t mfo$fcik1rY}) tr&ikf&W. 

* (3 ml) tJD^70°CT* 1 B#raJS# Lfc. Mfc»4p LtKStJPx., g^^^-eft 
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U-X-CifcfrLfCo «JET«»Uj!tfe»fti:b-C*B<k-fr* (396 mg, Y. 57%) & 

'frf ^1 o 

l HNMR; (DMS0-d 6 ) 5 (ppra) .: 1.4 (9H, s), 3.1 (3H, s) , 6.8 (1H, s) , 8.8 (1H, 
s), 13.5 (1H, brs). 
5 ESI/MS (m/z) : 232 (M-H)". 

2 3] 

7 _ ^ ^ ;u- 2 -7 x^;^°7'/p[1. 5-al fc° V K i? ^-6-fl ±tf f& 

3 _ T 5 j - 5 -7 x.^jvVy (477 mg) £ 2-N, N-v^ ^ / P< 9" 1/ ^ 

T-fe Ytim^f-fl' (556 mg) (10 ml) Kf&M b 70^CT* 1.5 R$ffl% 

10 #L7t 0 (1 ml) $&»Cl«Fra««iL.*:. U ^ffT 

RfllLfco J—fl' do ml) 4: mfcMikl- h V (3 ml) 

Ufco "*JET«;«IUJtfeilii»fc Lr*tSft*« (463 mg, Y. 61%) £#fc„ 
15 l HNMR; (DMS0-d 6 ) 5 (ppm) : 3.2 (3H, s), 7.4 (1H, s) , 7.5 (3H, m), 8.1 (2H, 

d), 8.9 (1H, s), 13.6 (1H, brs). 

ESI/MS (m/z) : 252 (M-H)". 
l*ffl&mMM2 4] 

7 -y t.^^-6-^^-2-7 3 :=^fc' j 9-/Pri.5-a1^U S S?^- 6-;ft;Hff VME 
20 3-T $ /-5-7^=^k 0 7y-/Kl.56mg) tT-fe h-^n VlS^^^.(2.00g) 

trBlFtt (5.0 ml) KttP^L m'CC 3 B$MJfc#Lfc. M{r#*PU $ffiT$*iS 

^=yWl,3a-v?t KD t°7 ✓ a [1, 5-a] \£ V ^^y-B-A/^Vixf /Vx^f /I' 
25 (2.73 g, Y. 92%) Sr#fc. 

'H MR; (DMS0-d 6 ) 5 (ppm) : 1.3 (3H, t), 2.4 (3H, s), 4.3 (2H, q), 6.7 
(1H, s), 7.4 (2H, t), 7.5 (2H, t), 8.0 (1H, d). 

±IBT?# b fl It 7- 1 K B * * fvU-2-7 31 = 3a- v> t Ko \fy / 

o [1,5-a] I? U 5 ^y-e-A/UfSySif^i^f ^ (297 mg) %T±h> (5 ml) 
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mm*))t& (138 mg) *MZ-Mm.X*30ftffiWL1t o 3 tit*?-* 
(1.0 ml) fcln*.2ll*in»«Lfc. MfcftiflU 7k*M*-t d Ptf/UATiAtfU 

5 fciHx 50°CT* 1 BtraW Lfc. SatftSlLs fcZM*.* TO^TVWCTSfcfrL 

"Cft^Lfc. SETKiiefiMi LT^fEfl^fe (121 mg, Y. 45%) fc#fc 0 

'HNMR; (DMS0-d 6 ) 5 (ppm) : 2.7 (3H, s), 3.8 (3H, s), 7.2 (1H, s), 7.5 (1H, 

t), 7.5 (2H, dd), 8. 0 (2H, d), 13.5 (1H, brs). 
10 l$ffi&mi&M2 5 3 

5- b K o dp- b" 7 y' o [1, 5-al \£ !) v> y--6-;ft /utf 

3-7 5 y-5-^fyH;'7/- ^ (971 mg) ©^pp.^A (20 ml) &tfc\Z 0V 

•C h y ^=f-;VT 5. ^ (2.02 gh '<yv'/^^^;i'#-/^a7'f F (1.71 g) 

■&»TL 181$IWHE#Lfc. «fft«L, gte7A^?^77^ (* 
15 ffl&jft ; n-^*** : m^^^ 2 : I) fcgfcL(5-;<7VU-2H-fc 0 7y*-/l'-3-' f . 

4-)-#/W^$ ^H^i/^/Wn^rvu (1.65 g, Y. 67%) £#fc, 
±ETft b fift (5-p< f-/W2H- f y -J—jv-z-j /w) /w^ 5: i^^y^t^;* 

TVi" (600 mg), xF^f-i/^fvyvay^x^ (1. 80 g) ©ft-frSKt: lOOtJ 
. t? 18 &ntt# l/co $i£Titl§ U 7A^7^ 7 7^- ; 

20 ti-^^D-V : ffi&x-f-jV 3 :1) tftL 2-(5-'<yv J /l'^^v'*;i'#x;l/7 5 / 

-3-^ f % / o-W/l/^ f uy) -7 a ygv'xfyn^f;!/ (700 mg, Y. 67%) 

±l3T'#ibnfc 2-(5-'<^^/U/J-^v'*/l'^=^7 $ /-3-> f/Hfr/-^ 
-WA^f-^y^oylfc^fvi^^T^v- (100 mg) K 4N^^/l,4-v f ^-df-i^ 
25 X (2 ml) ^APx., 22BWn*#Ufc. WW LtcftOk L, *JBET!K«ftU-C 5- 
t Ka Jfy-2-^ TvHf? y'n [1, 5-a] t° ]) %\>V-<o-1o )Vifsy^.^)V^^=f 
(40 mg, Y. 73%) 2r#fc 0 

•f'lWfcStltflU 4 ±fBT?#fe*lfc 5-t KPdfv/-2-^f;l/f 

7 / P [i, 5-a] f !) ? ^/y-6-*;^yixf ;n^f;u (154 mg ) %MMffi L 
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TSiate-^ (136 mg, Y. quant.) $r#fc 0 

'H NMR; (DMS0-d 6 ) 5 (ppm) : 2, 3 (3H, s), 6.3 (1H, s), 8.6 (1H, s). 
l*mtemMM2 6] 

7-t KP#j/-2-> f^ff/otl, 5-al fc° y > v^-6-fl ^ 
5 ^ffclltt^J 2 4©^jfeft##fc % 7-^ h^f^f7/o [1,5-a] tf U $ i? 

'H NMR; (DMS0-d 6 ) 6 (ppm) : 2.3 (3H, s), 6.3 (1H, s), 8.8 (1H, s). 

2-fc KP^-jX^^-/Wfc 0 9yp[l.5-alb°y 
10 h y h^VK (1.40g) <D*r f^fc Fp77> (50 ml) )§it7t h 

= M)/U (2.04ml) ^Jqx, 1.5l^|H3B«ELfc. SfiKSl/, * h^f^SMT- 
,Urc*7VP (2.57 ml) *APi— «fc»SE tfc, ifitlt, vfcfciP*. lNittR"?pH7 

cut, ^^T?ttWL7t. *r$s*s l % m*mk-rvi)V 

A-e^L7h„ »ffT*BU' P"^ ^77^- (flttti#& ; n- 

15 : ffcj^^vU 2: 1) mtfcb 4-^ yf^n=. Y ]) (1. 14 

g, Y. 39%) &#fc 0 

±1B-Cfcfe*tfc 4-* f^^-3-t^y^fP= 1- y /V (1.14 g) <0=-9 J—)V 
(50 ml) iSttK7^y-*W (0.49 ml) 17 B$|H3tifE Lfc„ M 

20 v*#> : Ssls 50 : 1) W15-^ h *f fvU-2H-tf 7 /W3--f /U 
75> (684 mg,. . Y. 53%) 

±IB-C#b*tfc 5-t« h f /k-2H- 1" 7 )/-^-3-^ ;1^T 5 >' (684 mg) CO 

i# / — A-(50 mDJgfSlt 2-xf:;U5 ;V-3-t^y 7"n tr*;*!- Vgg^^vl'^ * "T/K775 

mg) -WLfcc »ffT»«u aaEfcm»rt»7k*^ hy 
25 ^srJD^^j-^-cttwtyh. ^n=fs^iafP^7KT*gfe^L, m^m^-r v v 

^A"C«*Lfc. «ffiTWRSU h^77^- («EW«jBE; 

n-^driJ-i/ : gfcg^fvW 4:1) fcttb 2-^ h * 9 S * f/V^y 9n [l, 5-a] M V 
$^y-6-*;l/#yg|xf^x^T^ (878 mg, Y. 69%) Sr#7t. 

±IST?# *Lfc 2-* h * W t'r/a [1, 5-a] t? y ^ v 5 ^-6-# /Hi? 
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^fvvai^-r/w (20 mg) O'^on^y (2 ml) MK V -70°CT* 1M EHfc* 

(0.51 ml) «TLfc„ «#Lfc#fe4.5l*|Ria»tfT 

-7o"c*»fe-6oicte#atfc«, 2 tmfrrtx-5ox:fr(bmuK%-uLtc 0 o°c^& 

5 *§U 2-t KD+v'^^H^yyDCl.S-a]^!) $^y-6-*^y|xf/H^ 
"r>V (19 mg, Y. quant.) £#7t 0 

±IBT*#fc;h,-fc 2-t KP^i/^f/l'fy/pa^-aJf !) 5 v>>--6-#/l^^ 
^^vU^-r^ (19 mg) ©xhyt KD75y (1 ml) fiEjftt 5Nfcmiki- b 
D $J*7k®Wi (0.1 ml) SriPx., ilf 17 B#[S}I#Ufc 0 tK^JPxT^ol^ 
10 Tft^Lfc. **S^2N4l^-e^tttLT^^5 L ^T*ttWL > '#S*fiKil^ MJ * 

#JET»*6 L'T*fBfl;£-*& (11 mg, Y. 65%) £#fc„ 

l H NMR; (DMSO-cQ 5 (ppm) : 4.7 (2H, s), 6.8 (lH, s), 8.8 (1H, d), 9.3-9.4 
(1H, m). 
15 [t«MJ2 8] 

2-/ b^W^/H^^n [1.5-a]b°y $ S?y-6-;b;HK VIE 

^MfrHJfeflU 7tf>*Mft\ 2-> h^'>^f/H^7^o [l,5-a]fc°y ? v^-6- 

20 l H NMR; (MiSO-d,) 5 (ppm) : 3.4 (3H, s), .4.6 (2H, s), 6.8 (lH, s), 8.9 (1H, 
d), 9.4-9.5 (1H, m). 
ESI/MS (m/z) ': 206 (M-H)\ 

gvwijW >: K— /^-3-^yu^yjg 
25 IH-- T ^ K-/U-3-*/Hi?^K (960 mg) & N, N-^;* f;U*/WA7 5 K (15 ml) 

\mmLox;\z.&mLtc.7kmfci- m> (72o mg ) ^2m^nxm^ mm. 

fcML lftffl&WLtz.WXfOTlKtiimVBtfctTsU (0.67 ml) OH,N-^f 
K (5ml) < 9 tlTU SaicRL 2 B$MWat#Lfc.0'C 

KftiPU Rfc8cfc*fcfla*., Sfefc:* (50 ml) *rJDjttffflLfc»*fci||!tu 
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n-^*U-V"Cifei£Lfc. j*EET«»bJtfet6*i: LTaHBflS-fr* (910 ng, Y. 
87%) 

l H NMR; (DMSO-d 6 ) 5 (ppm) : 3.9 (3H, s), 7.2 (1H, dd), 7.3 (1H, dd), 7.5 
(1H, d), 8.0 (1H, d), 8.1 (1H, s), 11.9 (1H, brs) . 
5 ESI/MS (m/z) : 174 (M-H)". 

£j£ LTUb^fe £ x - 9 *m 2 fc^ L fc. 
H Me 



1^2] 







ESI/MS (m/z) 


30 




174 (M-H)" 


31 




176 (M+H) + 
174 (M-H) " 


32 




176 (M+H)* 
174 (M-H) ' 



10 

l-^5vw-llW y K— yU-7-^>^7|f y'R 

1IW X K— ;W-*;V#yi^ ^yWai^T 1 ^ (546 mg) N.N-v?^ f/V*;WA 
75 K (8 ml) m*l»L 0 < Cl3l^4llL7c„7K^'fb^ h V (370 nig) £7JP;l N ^ 
15 30^ffilt#Lfc. 3 *>fc*fvu (0. 38ml) &»3>o < 0 i: J8T U 

±f2-fb^^{C 1,4-^**1^ (14 ml) 1M JkfcflS"*- h P *-Mc*« (14 ml) 

I 
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SrJP;tT 40 8 CT17H#M#Lfc.2N&$re®M4i: LX? n n *^ATl4ttS bfc 

^J±T«L-C^IB^tl (296 rag, Y. 55%) £#fc 0 
l H NMR; (DMSO-d 6 ) 6 (ppra) : 3.8 (1H, s), 6.5 (1H, d), 7.1 (1H, t), 7.4 (1H, 
5 d), 7. 5 (1H, dd), 7.7 (1H, dd) . 

ESI/MS(m/z) : 176 (M+H) + , 174 (M-H) 




H 



COOMe e>- 

NaOH 




N 
Me 



-rCOOH 



10 [^3] 







ESI/MS (in/z) 


34 




204 (M-H)" 


35 . 




206 (M+H) + 
204 (M-H)" 


36 


4,6-v^ h^-l-^.fvw-lH-'f y /V-2-*;v 


236 (M+H) + 
234 (M-H) " 


37 




220 (M+H) + 
218 (M-H) " 



mm (8.0 ml) 4-p< h*i/y s^Vt K?^X**lt (200 mgh 3,3-v^ 
15 h*^n t?2->-Wt* ^•^'^^T-/L'(l94mg)^iDx.T 70°CTM. 5 Bf Lfc. 

^f-V 1 : 5 1:3) fcflft 5-* h dp- i/-lH->f >- K-A-S-tf/U-tf:/!^ 
^^.X/U (259 mg, Y. 97%) Sr#7t 0 
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'HNMR; (DMSO-d 6 ) 6 (ppm) : 3.8 (3H, s), 3.9 (3H, s), 6.8 (1H, dd) , 7.4 (1H, 
d), 7.5 (1H, d), 8.0 (1H, s), 11.8 (1H, brs). 
ESI /MS (m/z) : 204 (M-H) ". 
±|Bt?#^ttfc 5-/ h^V-lH— ( y K— >v-l-jjjvifsi/ffc*1-;v^7, : r}\< (121 
5 rag) ^HJ-^f/^AJ^F (1.5 ml) b O'CtJft^P Lfc 0 TkUffc-?- 

hy^A (47 rag) &JPx., 30#R§}t#Lfc. 3 *<t^^ (55 m D £ 

&fti$zmfcmi- h y $ A7k^^ iafp^ii7k-c^?tbfc a k y 

10 ±iaffc"8*W- l,4-v 5 ^-^rf-> (4 ml) t IN TKSg-ftt" h V ?A7k^i£ (4 ml) 
*1&k.X 40^C-CM8B#^jt^bfc o 2N»-e^<!: LtffWftSrlSlt, TkT-ft 
ifrHU «£ET««ltTi«Sa^« (57 rag, Y. 52%) &#fc 0 
'HNMR; (DMS0-d 6 ) 6 (ppm) : 3.7 (3H, s), 3.8 (3H, s), 6.8 (1H, dd) , 7.4 (1H, 
d), 7.5 (1H, d), 7.9 (1H, s), 11.9 (1H, brs). 

15 ESI /MS (m/z) : 206 (M+H)*, 204 (M-H) 

Ifcitfc (J. Org. Chem. , 1996, 61, 5804-5812) fBlft©#ifcfcl£V\ 3-^ h^S^ 
-4-7 7-/^* fvwc^TVi-J; !>*IBft;£ , 4bf:#fc.- 
20 X HNMR; (DMS0-d 6 ) 5 (ppm) : 3.9 (3H, s), 4.0 (3H, s), 6.5 (1H, d), 7.2 (1H, 
s), 7.3 (1H, d), 7.9 (1H, s) . 
Esi/MS(m/z) : 206 (M+H) + , 204 (M-H) 

l-(2,2-v ? ^ ^/VZfn \f;V)-m-4 1/ K— /t^-fl/U^^Efe 
25 1H-' T y Y-^-2,-tifV^ym. (208 mg) Sr N, H-*J * =f->V*)VkT K K (10 ml) 

Ki&#u h y *a (154 mg) ^apx, mm.x-ioftmmfti'it.Bii&m 

pgjflrft^yf^ (0.25ml) SrJBx, 80 , C-Cl5l*|fflaE}*Lfc.*S:JPx.ftife 
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^77^- mm&l&;n-^*y-y 4:1) fctt L^iafc-g-^ (264 

mg, Y. 89%) £#fc 0 

'HNMR; (CDC1 s ) 6 (ppm) : 1.0 (9H, s), 3.9 (2H, s), 7.2-7.3 (2H, m), 7.3-7.4 
(1H, m), 7.9 (1H, s), 8.2-8. 3 (1H, m). 
ESI/MS (m/z) : 232 (M+H) + , 230 (M-H)". 

i+mtmmm* 1 1 

W y TV /u-lH-^ >- K-/^-3-;fr/U/ft'yg£ 

I f , raflE|li6^4 0©^ftSr##fc % lH-<^K-yi'-3-*^#^» (251mg) N 3 
y^^£fflV^M^#» (121 mg, Y. 36%) £#fc„ 
>HNMR; (CDC1,) 5 (ppm) : 0.9 (6H, d), 2.2-2.3 (1H, m), 3.9 (2H, d), 7.2-7.3 
(2H, m), 7.3-7.4 (1H, m), 7.9 (1H, s), 8.2-8.3 (1H, m). 
ESI/MS (m/z) •• 218 (M+H) + , 216 (M-H) ". 

l*mft£MW4 2] 
l-(2,2-v : y =f-)\s-fu f /U)-lH-^ y K— /W-5-^7^^'V^ 

I f , rai*^EJfe0!l4 OO^SrjJtt, 1H-- f X K— /W-5-*;l/^yi^f-;Vx7T 
* (825 mg) N 3 Vit^lr^sJ-sVltm^Xmmk&m (473 mg, Y. 43%) £#fc 0 
l H NMR; (CDC1 3 ) 6 (ppm) : .1.0 (9H, s), 3.9 (2H, s), 6.6 (1H, d), 7.1 (1H, 
d), 7.3 (1H, d), 7.9 (1H, dd), 8.4 (1H, s) . 
ESI/MS (m/z) : 232 (M+H) + , 230 (M-H)". 
.[*IBfc3lttW4 3] 

W y^^-yw-lH— < y K— ;i/-5-^/u^y|^ 

0'©#ife$:£%|c % 1H — f y K— /u-s-tfynffyBM f ;n^7 
^ (1.02 gh 3 ZikJ yy'J-su&H^xmt&ik&y!) (375 mg, Y. 30%) &#fc 0 
l H NMR; (CDC1,). 6 (ppm) : 0.9 (6H, d), 2.1-2.2 (1H, m), 3.9 (2H, d), 6.6 
(1H, d), 7.1 (1H, d), 7.3 (1H, d), 7.9 (1H, dd), 8.4 (1H, s). 
ESI/MS (m/z) : 218 (M+H)*, 216 (M-H)". 

lH-y xK-yy-3-^^jKy^^^^^^r/u (l.oog) & N,N-v^ ?vu*,ua 
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75 K (12 ml) fc«M?LOlCK:?fr*PLfc. ^mit-Th-V (0.46g) & 2 EHd 

£rtTj6P M^WUt^bfe.^V^/^*^^ n K(2.4ml) 

JLfBYb-a-^btC (20 ml) t IN TK^fb"^ r V V ^WW. (20 ml) 

fll*:f?V\ «JBETft*iLT£fBflS-&«» (1.3g, Y. 83%) 
10 'HNMR; (DMSO-d 6 ) 5 (ppm) : 5.7 (2H, s), 7.2-7.4 (7H, in), 7.6 (1H, d), 8.0 
(1H, d), 8.2 (1H, s). 
ESI/MS (m/z) : 282 (M+H) + , 280 (M-H) 

15 1H — T y K — /P-3-*/W3i?yi|^ f;l/x7f;V (500 rag) & N, N-v 5 * fvUJfcyUA 
75 K (7.5 ml) fci&ftL 0«Cfc}fr«Lfc.**flS'r h- 9 !>A (340 rag) 
^©t* 30#K«#Lfc.;t f^f^B?^ K (0.43ml) £^o< »J £ M 

20 Lfc^s ilETlitfc. 

±SBflS^*»- 1,4— (15 ml) i lN*SMfc;^ h U-l^Tkigifc (15 ml) 
^^P^T40 < C-ei6B#P B mW 5 bfc o 2NMT^ttt IT * P P AT'ttW Lfc Q 

**?KK^hy ^ATfttJfcUfcH, illTgitt HftilKiiittU ^-tvu 

-CSfc^s »JBETffcj!ftLT£lBflS'&4& (342 rag, Y. 58%) 
25 'H NMR; (DMSO-d 6 ) 5 (ppm) : 3-1 (3H, s), 5.6 (2H, s), 7. 2-7.3 (2H, m), 7.6 
(1H, d), 8.0 (1H, d), 8.2 (1H, d). 
ESI/MS (m/z) : 206 (M+H) + , 204 (M-H) ". 

[*m#jtttffi4-6 1 
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lH-r >- K-/W3-*;U^y^ (400 mg) £ N, N-i? * f^*^A7 5 K (6 ml) 
' fcjgfl? L OICIC^*)] Ltz.ykmiti- h V ? A (500 mg) £ 2 HH^ttTflnx.. 

30^P H 1Jt#Lfc: o M^a^^f-^^x^ (0.32ml) &^o< 9 i:ITL 
0°C-e 15 #|ffl* IfitlL 45 #Pa1JH$ L^ o 0°Ctft4PLT7k^JP^7^fI, 2N i& 

tj—fr 50:1) KfftL*iE<bl^ (354 mg, Y. 61%) £#7t 0 
'H NMR; (DMS0-d 6 )'S (ppra) : 2.0 (3H, s), 6.2 (2H, s), 7.2-7.4 (2H, m), 7.6 
(1H, d), 7.9 (1H, s), 8.0 (1H, d). 
• 10 ESI/MS (m/z) : 233 (M+H) + . 

1H— f > K— ;i'-5-*;i'*yi^ f-jvx.T.T-jv (500 mg) & N,N-vM ^/P^yi^A 
7 5 K (6.0ml) Ot'i:ftHLT**ftt h J !7A (230 mg) fcfll*. 

15 30 ftmffiWlstZo^yi?^? B n t^-A,^—? fi, (1.2ml) & JO ;tTMT' 2 B# 

»ilC-l,4-i?**ty (10 ml) i lNTK^b^" r y (5 ml) ^JPx.T 

20 7K«thy;)i>fm, «JET»8Lfc. tfrW<ftfc*lftU n-^-y-^-eft 
»JET*j*UT*|Bfl5** (740 mg, Y. 92%) £#fc„ 
X H NMRJ (DMS0-d 6 ) 5 (ppm) : 4.4 (2H, s) , 5.7 (2H, s), 6.6 (1H, d), 7.2-7.4 
(5H, m), 7.6-7.7 (3H, m), 7.8 (1H, d) , 8.2 (1H, s). 
ESI/MS (m/z) : 280 (M-H) 

25 [«PIWftllifc0lj4.8] 

1-b: KP^v^fvWlH— f .>* K— /U-5-#/U/jf>^ 

tf^M (380 mg) (6.5 ml) Lfc. 10%/<?$>* (190 
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-)V 50:1) ^mb^lB^^ (120 mg, Y. 48%) £#fc 0 
l HNMR; (DMS0-d 6 ) 6 (ppm) : 5.5 (2H, s), 6.5 (1H, d), 7.5 (1H, d), 7.6 (1H, 
d); 7.7 (1H, d), 8.2 (1H, s). 
5 [^IMS«4 9] 

1H _^ y /U-5-%/U7$yl&/ =5-)Vau7,=r)V (500 mg) £ N ^an^f^f 

Aoi— fvW (0.43 ml) $>&<PIH#£tfti0f 4 5 tC*ffiflS-£#» (190 mg, 
Y. 70%) £#fc 0 

10 'HNMR; (DMS0-d 6 ) 5 (ppm) : 5.5 (2H, s), 6.5 (1H, d), 7.5 (1H, d), 7.6 (1H, 
d), 7.7 (1H, d), 8.2 (1H, s). 

[4»IWffcttS«5 o] 

l-(2,2-v^ £M2lE bV^-5-p< b= 3 rv--lH-^ ^ K— ;W-3-;ft/mff ^Ifc 

f^v'-lH— • f y K— ^-5-*ym?^S6y ^/U^Xf/l' (357 mg) & N.N-v 5 
15 ^f^*M7 5K (17 ml) fcS&A? Lfc. **fb"?- MJ * * (209 mg) 3 Bfc 
^ttTJnx. 15^|BMJ|#U*:.3^flS^^^A' (0.35 ml) Sr^T t 

80«Ctf l'B Lfc. ft»3i^>WTf#*i U #$Mf£2N&&, tefU&ltajc* 

20 1 : 3) \zjjkL l-(2, 2-v 5 ^ ^^) fc°^-5-^ h^v--lH— (yV— 

^WS-^Tj^^^V^/WaL^TVP (114 mg, Y. 20%), I- (2, ^ ^Vl') 7* 
a t:V^-5-7< h ^iX-lH-Y y yr—JU-3-$/l'tfyWt* f-jV*.?. 1 ? )V (130 mg, Y. 
27%) £#fc„ 

25 /U^^lg^;^:/^ /L^^-r^ (114 mg) Cl,4-i?t*t^ (2.5 ml) t IN tK 
K-flS^-MJ (2.5 ml) SrJiW&T 40^ 15 fl#ffl|f # Lfc. 

(3 ml) SrJP^.T70 < C-C24l*IHai*bfc„ 2HS»T8ltaT^tiD*;uit 
tfcfflLfc. «i7K«^ h 'J pAT?«£iftLfc8U »ET«« t"C*IBflS'fr« (73 mg, 
Y. 81%) &#fc 0 
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'HNMR; (DMS0-d 6 ) 8 (ppm) : 0.9 (9H, s), 3.7 (3H, s), 4.0 (2H, s), 6.8 (1H, 
dd), 7.4 (1H, d), 7.5 (1H, d), 7.8 (1H, s). 
ESI /MS (m/ z) : 262 (M+H) + , 260 (M-H) ". 

i^rmmmms 1 ] 

5 l-(2,2-v : ^ ^/V)7 0 P bVW5-^ =T)V-VA-^ >• p— ;W3-^/V^'yi 

l H NMR; (DMS0-d 6 ) 6 (ppm) : 0.9 (9H, s), 2.4 (3H, s), 4:0 (2H, s), 7.0 (1H, 
d), 7.4 (1H, d), 7.8 (1H, s), 7.8 (1H, s). 
10 BSI/MS(m/z) : 246 (M+H) + , 244 (M-H)". 

i^mfcmmms 23 

l-(2, 2-v^?^):/n h^^-lH— f /K-W-*^i/8 (102 mg) 
**J9uu*9l/ (3 ml) lr^LT-78^C{!i^S|IL7t 0 1M HUffc;* ?&/^ n 
15 D^y« (l.2ml) £^o-< 9 tSTUT, -78^^ & OTCfcJRLfctffe 1 B# 

h y pATMGHkLfc. «flET»*"LTMfl5*»'(78mg, Y. 80%) &#7t 0 
'HNMR; (DMSO-d 6 ) 5 (ppm) : 0.9 (9H, s), 3.9 (2H, s), 6.6 (1H, dd), 7.3-7.4 
20 (2H, m), 7.8 (lH, s), 8.9 (lH, brs). 
ESI/MS (m/z) : 248 (M+H)\ 246 (M-H) 

i-(2. 2-*?.*?->\,'fv i ^^i^JtkJL±Mzlitd > F—ju-a-jjAsTg^m 

m-4 > V—fls-Z-lJ jv&vm. (400 mg) ©NJ-v'^fM/l/AT? K (4 ml) 
25 »*Sr*?&T^ 7K*<b^-hy»>A (218 mg) ^TJPXL 30 Lfz 0 2,2-&*7,U 

■fa a a / f/n^f/i/ (373 mg) *iWx.Mlc|| L 2 l*WJf 1* Ufc. 

U 4g&S£,Hi: LT^IEfc-£-$) (540 rag, Y. 79%) 
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ESI /MS (m/z) : 276 (M+H) + , 274 (M-H) ". 
[«ll«5 4] 

1H--Y y K— ^-S-^JU^y^^yJ/Ua^^^rjU (600 mg) ©N, N-v^^vVtf:,^ 
5 A7 5'K (2 ml) mm^M^T. *mik1-W?^ (115 mg) X. 30 #Jf# L 
fc 0 ^n^^-t-y^^^T 1 ^ (562 mg) ^JOxlT 2 B#TO# bfc„ 7k£*Dx. 

%/Urfi>^'<'yi//V^X ; r/V (944 mg, Y. quant.) £^fc 0 

^^v?;lxoi^.x7W (800 mg) S:^^ / — U 5%^7 v? J*-$kM (160 mg) 

LTs itfB'fb-a^ (670 mg, Y. quant.) £#fc 0 
ESI/MS (m/z) : 276 (M+H) f , 274 (M-H)". 

15 

\-^^-;V-\W—(^^-;U-b-tl^>m. (100 mg) ^v^^pd^^V (2 ml) t 
YV^^yy (1ml) £flnx.fc 0 O'C^i^iPLT h y 7^n« (1ml) £ 
MTU M^MLT2Bf^jt^bfc 0 «JET*ffiU $rM®Zmi&Vtz 0 
20 f/K'i5fc)ti, ^JET^^LTggfB^^^I (66 mg, Y. 65%) £r#7t 0 

l H NMR; (DMS0-d 6 ) 5 (ppra) : 2.7 (3H, s), 2.9 (2H, t), 3.4 (2H, t), 6.4 (1H, 
d), 7.5 (1H, s), 7.6 (1H, d). 
ESI/MS(m/z) : 178 (M+H)\ 176 (M-H)". 
K*W&M0iJ5 6] 
25 1-T-fe^/U-lH-Y > >gg 

1H-- { S \?-/U-3-%/l<7$ym (400mgh Bmi-YVVJ* (0.96g) £*$7ki^ 
(4.8 ml) fc!B»Lfc. 110°CT' 16 8#B,m#bfc^. ? a a ^/VAfilU Lfc 0 

^^>7A^-7F^77-f- (Wll^Pn^^yi/^Z-zU 50:1) 



I 
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fc#L*lBfll£-» (170 mg, Y. 34%) 

'HNMR; (DMS0-d 6 ) 8 (ppm) : 2.7 (3H, s), 7.3-7.4 (2H, m) , 8.0-8.1 (1H, m), 
8.3-8.4 (1H, m), 8.4-8.5 (1H, m). 
ESI/MS (m/z) : 202 (M-H)". 
5 [* mfrmMM5 7] 

l-Tir^vl-2, 3— Ko-lH-^f V K— ^-5-^yu4?^ife 

1H--T > K— ^6-*>l/*yi (2.0 g) ^N,N-v>^f/l/*/^7 5 F (15 ml) 
tefctfUfc. ^Wn^K (1.53ml), (3. 4 g) SrJjd&T 

MTf 39 Lfc 0 BRaif LT^fB & 2N Ms, g&fp$^7k« 

io h y <?j>7kmm, mm^km.^x^^Ltc a m&mm-r h y ^•egM, mi± 

f K— ^-S-tf/l'JitfVgl^^^/l^^TVU (2. 6 g, Y. 85%) &#7c„ 
'H NMR; (DMS0-d 6 ) 5 (ppm) : 5.3 (2H, s) , 6.6 (1H, s), 7.3-7.5 (7H, m), 7.7 
(1H, d), 8.3 ClH, s), 11.5 (Iff, brs). 
15 ESI/MS(m/z) : 252(M+H) + , 250 (M-H) - . 

±IBt?#&tl/fcW J'.K— ^S-iJJ^y^^<^'J/U^^^/U (l.Og) &N,N-^ 
^fWA75 K (10ml) |:ifl?Lfc 0 OTCfc^LT**^ h y ^ i\ (0.32 
g) SrJPxT 30 ftfflffiWL1t B 7tf;^P7>fK (1.3 ml) tlPitSjBT?8 

B>n«^Lfc. »**^t?#«LT*(wat 2N« N ash****-?- h y v& 

^ 1 : 7 -* 1 : 4) fc#L 1-T-fe 7VU-1H-' f ^ K^/l'-S-tf/UTK^^^i?/^ 
*7VU (1. 1 g, Y. 97%) &#fc 0 

'H NMR; (DMS0-d 6 ) 6 (ppm) : 2.6 (3H, s), 5.3 (2H, s), 6.9 (1H, d), 7.3-7.5 
25 (5H, ra), 7.9 (1H, dd), 7.9 (1H, d), 8.3 (1H, d) , 8.4 (1H, d). 
ESI/MS (m/z) : 294(M+H) + , 292 (M-H) ". 

(550mg) (9ml) l.l«lfc 0 10%/* 7 5? »> A-^&TjP X., tKUI 
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Lfc&ift&ttlftU ^-TVUT'gfcfrm, «JET*£*feL"C*IBfc-&fc (180 mg, Y. 
48*) fc#fc 0 

l HNMR; (DMS0-d 6 ) 6 (ppm) : 2.1 (3H, s) , 3.1 (2H, t), 4.1 (2H, t), 7.7-7.8 
(2H, m), 8.0 (1H, d). 
5 ESI/MS (ra/z) : 206(M+H) + , 204 (M-H);. 

wmmmms si 

l-7tf ;U-2, Ko-IH-I 1 y K-zl'-S-^/l/^yi (lOOmg) 

^r^rV (3 ml) fcMM L~C 2, D u-5, 6-v 5 ->T /-p-^ W^f-y f (445 mg) 

10 trJD^T 110°CT- 16flf^Jf#Lfc 0 $jET^*§Lfc„ M 

Zftfrmm? Y?7?4— (MfflMt&i ; W au/?ls : 20 : 

1) fc{KL*tlBfl2'£* (98 mg, Y. 99%) 

l H NMR; (DMS0-d fl ) 5 (ppm) : 2.6 (3H, s), 6.8 (1H, d), 7.9 (1H, d), 7.9 (1H, 
d), 8.2 (IK, s), 8.3 (1H, d). 
15 • ESI/MS (ra/z) : 203 (M+H)\ 202 (M-H)'. 
[t&1MW5 9] 

1H-Y > /U-5-j}JU7$y%&^.l/i?/V^Xy L ;l' (300 rag) <D N, N-i>p< tfr-folV 
J>T$. K (2 ml) S&ttfcjjcJ&Ts 7K^<b^hy 9* (58 mg) fcjllx 30 #J1# L 
20 fc. 'O^^o^F (202 mg) SrJPx.T 2 B#F^^^ Lfc S**nn**:/ 

l-"i ;U-lH-s( V K — /U-5-* > vvl^ x (500 mg, Y. 

quant. ) £r#7t 0 

25 ±l5T#btbfc My/'f /I'-IH— f V R— /U-5-;£/t'*Vg&^:/^/U^*7Vl-' 
(lOOmg) /HC&flPU 5%/^^^-|| (20mg) ^An^L7k^#|l 

LT^fBfc-^ (50 mg, Y. 66%) fcftfc. 
ESI /MS (m/z) : 266 (M+H) + , 264 (M-H)'. 
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I 6 0] 

l-(2,2-v ? p<^^-7°P tf^- = ^)-lH-W > K— 

1H— T ^ K — ^S-^VUTlf^R^^^i^x/W (276 mg) ©NJ-v'/f /!/*;!/ 
AT 5 K (2 ml) IgpJRfcJk^T, TkiHl^M) 9 A (53 mg) 30 #JI# L 

5 fc„ U-^Wot'^n^F (162 rag) SrJD^X 2B#F B m#tfc 0 

-f ^ K — /W5-*/Vj|?yi'<yi?;Vxxf/l' (320 mg, Y. 87%) &#7c„ 
±IBT'#btV/fc l-(2,2-S?y 5vK7"a \?ir—)\')-VA-4'y K— /w-B-j&A'jtf^tt 
10 '«yi?M^fA' (220rag) * / -/WCigfi? U 5%/-*?S?p (44 mg) 

UTs *|B<k^» (140 mg, Y. 86%) &#/t„ 
ESI/MS (m/z) : 246 (M+H) + , 244 (M-H) ". 

15 4-y K^y^f7y-;H-^Hyj ' 

4-T5;y-3-^ K^f^Affife d.og) tfmy»7y* = !>'A Oiomg) 

Sr^^y-zl' (15 ml) r*U£, Ott^f (0.30 ml) © /• ^ / — 

(3.o mi) mmzQ-oK uttT-Lfc. ^©i, sn?2HTOj$u * (so g > 

trfllfcfc. «fWL : *:J»*^il»U »flET«i»bT#b*Lfcefel** (760 mg) 
20 SttK (3.0 ml) is?;^ (3.0 ml) SfdhtH) #A (1.6 g) 

»£ETS£jftU3SI&ISii&£ LT 4-T 5 7-5-y ^*7° h-3-y h=*->g?,&#ife(670 
mg, Y. 57%) £#f Co 

'H NMR; (DMSO-d 6 ) 8 (ppm) : 3.8 (3H, s), 7.1 (1H, brs) , 7.4 (1H, brs).. 
25 ESI/MS (m/z) : 200 (M+H) + , 198 (M-H)". 

±f3r*#e>^?t 4-7 5/-5-^;^7h-3-^ I* ^fgf&M (670 rag) £ 90% 
(6.0 ml) «K 50TCfc»U iftfc, (15 mg) fc;bnx.fc 0 100<C 

JiU Sfe*£iS<t ftM-ffc^* (470 mg, Y. 67%) &#fc 0 
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L HNMR; (DMS0-d 6 ) 5 (ppm) : 4.0 (3H, s), 7.5 (1H, d), 8.3 (1H, d), 9.4 (1H, 
s). 

ESI /MS (m/z) : 210 (M+H) + , .208 (M-H) \ 

5 5-y f^^yyfjy- /v-6-%jU7$>m 

<pw\fomi&M6 1 tmm<D^mx\ 4-757-2^ h=^>£&^ (2.8 g ) i* 
tbrnmit-B-m (1.3 g) y. 38W *#7t 0 

ESI/MS (m/z) : 210 (M+H) + , 208 (M-H) ". 

io 4- y h =fr ->-2-^ ?vi^< yVi£T }L=Jkz§z*Jk^. ^ 

4-7^/-3-^;V*7'f-5-^ (500 mg) ^Tf7tFP77> 

(15 ml) {C^L-78 c C{C^S|)Lfc 0 (0.26 ml) ZMz., 30 #/0>HT 
tltlL, 3H3TO#Lfc„ i&GETMU Sfe^iHi: LT^fB^t) (550 mg, 
Y. 99%) £#7c, 

15 'HNMR; (DMS0-d 6 ) 6 (ppm) : 2.8 (3H, s), 3.9 (3H, s) , 7.4 (1H, s), 8.2 (1H, 
s). 

ESI/MS (m/z) : 222 (M-H) \ 

20 4-7?y-3-//^7 , h-5-/ h=^£S#g? (400 mg) I:7h7t Fa77^ 
(15 ml) ^^fi?L-78°C^^*|]L7t 0 Mfc h V 7 v ffiM (0.31 ml) £7jfJ;t. 

(550 mg, Y. 99%) fr&fc. 
l H NMR; (DMSO-d 6 ) 5 (ppm) : 4.0 (3H, s), 7.6 (1H, s), 8.5 (1H, s) . 
25 l*fflfrmMM6 5] 

4-7 5/^If^ (13 g) tftv'T^y*^^ (6. 9g) 
(200 ml) ^MU 7km t t J T--15°C^MLfc. ft* (4.7ml) Sr^tf^^y- 
/HS8e (40ml) &v$o< •? fciRTLfc. tlCKU 2 1*111*1* U 7k7k (500ml) 
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^at4-7^-H-^7t^If| (9.4 g, Y. 53%) 

l H NMR; (DMS0-d 6 ) 5 (ppm) : 6.6 (2H, brs), 6.8 (1H, d) , 7.7 (1H, dd), 7.9 

(1H, d). 

ESI/MS (m/z) : 193 (M-H) 

ffifc-rhVVJ* (25 g) SttK (60 ml) (60 ml) ICfiSU^ 40*C 

ft->7tf$fif» (lOg) «:JD*fc 0 QOtJKMt*©** 2WBHl#Lfc. 
ASS (8.8 g, Y. 96%) %ntz. 

'HNMR; (DMS0-d 6 ) 8 (ppm) : 6.6 (2H, brs), 6.8 (1H, d), 7.7 (1H, dd), 7.9 
(1H, d). 

ESI/MS (m/z) : 168 (M-H) ". 

±IBT»#'fe^fc 4-7 5y-3-^^/hS|.Si| (170 mg) b?-*T± hT§ 
K (83 mg) ^xfw^yn^ (1.5 ml) fc!KiSLfc„ (0.1ml) 

*.ioolCT7i»HI*#tfc.MfcKU »**Jliit«flULfclS**it*U, 7k, 

n-^^^T»*^bfc D |fcflET«i*Uafe|iat t-CSIBfk^ (I50mg, Y. 78%) 

ESI/MS (m/z) : 192 (M-H) 
[*W*S«t«6 6] 

A-T%J-Z-*j\sJ}Zf.Y-S-* h^r:XftS#^(600 mg) irft^Xj? K (450 
mg) Sr^T-l/^y (io ml) t»Lf; G ftjtK (1.0 ml) 60^ 

^T^Lfc 0 «ETieilLfi6l&*iLT*f!flj^* (280 rag, Y. 32%) 
7t. 

'H NMR; (DMS0-d 6 ) 5 (ppm) : 4 . 0 (3H, s), 7.5 (1H, d), 7.5-7.6 (3H, m) , 8.1-8.2 
(2H, m), 8.3 (1H, d). 
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ESI /MS (m/z) : 284 (M-H) _ . 

tFIM«6 6 t»*ftt-4-7? /-3-^^^K$SSi (1.7g) 

5 hmto&m (1.9 g, y. 74%) -*f#fc. _ 

ESI /MS (m/z) : 254 (M-H) ". 

4-75/-3-^;l/*^b3cSSi (680 rag) |7f7tFn77^ (20 ml) 

io mmL&wtxy (550 mg ) ^tjp^, ^sT3o#iim#L/c.-78t;K?fr*pu 

FD^^T'y (400mg) &*D;i 1 tirfflffiW Lfc.&SLfcBS.U «ET*«C*r 3 ^© 
•ll:ft5*t*«lfc. * (20ml) fc«¥»*r*ttlEJ5e5£Tln*., #f fflL7iM.fl 

(740 mg, Y. 95%) 

15 'H NMR; (DMS0-d 6 ) 8 (ppm) : 6. 3 (1H, brs), 7.1 (1H, d), 7.8 (1H, d) , 8.1 
(1H, s). 

ESI/MS (m/z) : 194 (M-H) 

20 4-7? y-3-= K p ^Sf f ;vx^r;w(7. o g) ,7kiftt h V !7i*(5.7gh 
V (4.9 gh T- h7 7*Wy*= l ?A7 , c^^ K (0.22 g) £ bfr 

^> (100 ml) fcf8»Ufc. 40n?lH$Prfjjf#LfcflL v 5 7< ^/Ht* (7.7 ml) 
SrflPfcT 2B*IWHM$Lfc. KixfvK-ttWl, h y !7 

25 ^ (7. 3 g, Y. 97%) &#7c„ 

'HNMR; (DMS0-d 6 ) 5 (ppm) : 3.0 (d, 3H), 3.8 (s, 3H), 7.0 (d, 1H), 8:00 (dd, 
1H), 8.5-8.7 (brs, 1H), 8.6 (d, 1H) . 
ESI /MS (m/z) : 325 (M+H) + , 323 (M-H) '. 

±!BT«#bft7c 4-^f^7 5/-3-= FP?cIfS/f^^7^ (6. 3 g) £ 
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l,4r*J**t-ff (125 ml) [L^MLit B 20%*KflS^7S^^A (6.3 g) £JPx. N 

aSi*7^o?F^77-f- (Sttfcl^ ; : n-^*+>^ 1:4-* 

2:3) K#L3-T$y-4-*5vU7$y££#|&*^l^.X^/U (3. 3 g, Y. 62%) 

out. 

ESI/MS (m/z) : 181 (M+H) + , 179 (M-H) 

±M-V%<bfrt±Z-TS.;-l-/=3-jVT% S&MWttf'A'ScxTA' (3. 3g) £ 
=¥H (96 ml) K^?L/fc 0 tK (4 ml) fciUxT 90^^ 3 mfiMWLtz, MBT 

$ sls-5-X/\s7$^m/ J-sU^XT/ls (3.4 g, Y. 97%) &#fc„ 

'H NMR; (DMS0-d 6 ) 5 (ppm) : 3.8 (s, 3H), 3.8 (s, 3H), 7. 6 (d, 1H), 7.9 (dd, 

1H), 8.2 (d, 1H), 8.3 (s, 1H). 

ESI/MS (ra/z) : 191 (M+H) + . 

)V (500 mg) **?J-;U (10 ml) K^?Lfc 0 IN Tk^b^ h U V AtK^ (8 
ml) SrJn£T^?at:-4B#rait#b7i 0 fcZMz-tzm, ^r^T'^tttrtfc„ *ft±J%) 
Srittl&U «JET^*it.T*fa{b^!fel (367 rag, Y. 79%) £#7c. 
'H NMR; (DMSO-d 6 ) 5 (ppm) : 3.8 (s, 3H), 7.6 (d, 1H), 7.8 (dd, 1H), 8.2 (d, 
1H), 8.3 (s, 1H). 

4-T$ y-3-t ;KP*S/S?AM (4.9g) (250 ml) fc^n&T 130^-? 3 

mm^tzo «JET»*8U WiWL, > * / -^TMfcJ* U ^JEET^Mb 
-C^fe-ffc-g-^ (3.5 g, Y. 62%) £#>c 0 

l H NMR; (DMS0-d 6 ) 5 (ppm) : 2.6 (s, 3H), 7.7 (d, 1H), 7.9 (dd, 1H), 8.1 (d, 
1H). 

ESI/MS (m/z) : 178 (M+H) + , 176 (M-H)". 
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i*m ftmnm 7 1] 

4-^f^7^;^l7ki (3.0g) N ft$ (1.2g) fcdfi/Uy (15 ml) &*H*., 

5 jfe#Lfc. »EET*;**U efiiifctt^f^7?W5 K (2. 4 g, Y. 82%) 

l H NMR; (CDC1 3 ) 5 (ppm) : 2.5 (3H, s), 7.5 (1H, d), 7.6 (1H, s), 7.7 (1H, 
s). 

±iaT'#bttfc 4-*?-fl'7*A"( 5 F (1.8 g) h7t>B7?y (3 ml) 

10 ICHISL, lN#7y-Th7tKP77^# (30ml) ^IfiT'JPx., 60lC"C— 
IfclfctfLfc. OtJfcMU *9 J^-fr (2.8 ml), 6N (3.2 ml) ^*Px N 1 

«lW«s *StK*»:)- h 3) j^ATftHlfc. Sffi.T*«U B7f/ 
77^- (^tfJ^J&^^na^^v^np**:/:**/ — 10 : 1 — 5: 
15 1) Ulflfe LMfb-fr* (400 rag, Y. 27%) £#fc„ 

l H NMR; (CDCI3) 6 (ppm) : 2.3 (3H, s), 2.7 (1H, brs), 7.0 (1H, d), 7.1 (1H, 

s), 7.2 (1H, d). 

ESI/MS (m/z) : 134 (M+H) \ 

20 fifeLfcfls£-fci:7 ? -*&&4K:*L;fc. (^fE^tt#Tl3^l§T*;fe5 0 ) 




I 
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[«4l 







ESI/MS (m/z) 


72 




138 (M+H) + 


73 


5-:/n^-2, 3-v^fc kp -ih- y^f >- ^ 


199 (M+H) + 


74 . 


5-^ n p-2, KP-lfW y^f V K— 


155 (M+H) + 


75 


5-t-y 5^/^-2, 3- v>b Ko-IH-^ y-T V K— )V 


176 (M+H) + 


76 


4-^7^^-0-2,3-^^ Kp-IFW y-f V K— >l/ 


138 (M+H) + 


77 


4~y 9VU-2, Kp-iiW y^f ^ K— 


134 (M+H) + 


78 


U-^pp-U-^t K p -iiw y-r y a- 


189 (M+H) + 


79 


4-t KP*i/-2,3-s?t kp-ih-w y>f y Y—fr 


136 (M+H) + 


80 


5-b: Kd ^ri/y f;U-2, 3-v^b KP-lH-^.y^ > K-;V 


150 (M+H) + 


81 


5- h !) 7;i^ta^ f;W2, 3-v^t Kn-lH— f y-f > K— 


188 (M+H)* 


82 


4, 5, 6, 7-7= F7^d p-2, KP-iH->f y^f V K— A- 


258 (M+H) + 


83 


5,6-^^0-2,3-^1: K p -IIW V 4 V K— /U 


199 (M+H) + 


84 


4-t KP*v-6-^^-2,3-^t Kp-ih— r y-r > K- 


150 (M+H) + 


85 


4-y h^r^-6-y ^/u-2,3-v?i: Kp-iH-^y-fyK^ 


164 (M+H) + 



5-y h =fr->-2. 3-v>fc Kp-IH-Y V A v En± 

3, 4-^^ tvkt = v (3. o g) £Mft;$sii 4\ n-t* o * - « < m-f 5 K (7. 9 
g) % 2,2'-T/fc*^-r yy^p- h y^- (50 mg) SrJDx.— HfeiSillE tfc. lli:^ 

- (fiE(±J*§#£ ; n — ^f->- : gj^ocfvu- 25 : 1 -» 20 : 1) fcffcU 1,2- If*;/ 
P^5vU-4-y hdri^^-if y (1.2 g, Y. 19%) £#7t 0 
'H NMR; (CDC1,) 5 (ppm) : 3.8 (3H, s), 4.6 (2H, s), 4.6 (2H, s), 6. 8 (1H, 
dd), 6.9 (1H, d), 7.2 (1H, d). 

ymit-TbV^A (0.35g) H.H-^f^AT? K (1.2 ml) U 
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p-f/Hy^^T? K (0.71 g) ©N.N-v'^f/V^^AT-; K (2 ml) 

jp^mt 30 ^mmwLtco 6o°c-e i #mmw&. ±mx-nt>titc 1,2^^ 

hdf->^Vif> (1.2 g) CD N,N-S?y f^^/l'AT 5 F (2 ml) 

:jX^7x;-;l/ (0. 54 g) % ti-7us<J —jy (0. 72 ml), 48%JMfe**R (4.0 ml) 
£S£*U 100 c CT*2R#ff,1jt#Lfc o tf*PSL BM^^X*m&Ltc 0 i£fa*T >v 

i; gtlEft-g* (89 mg, Y. 14%) Sr&fc. 

10 *H NMR; (CDClj) 5 (ppm) : 3.8 (3H, s), 4.1-4.2 (4H, m), 6.7-6.8 (2H, m), 
7. 1-7. 2 (1H, m). 

4-y h^r->-2, 3j^b Kn-lH--f V^f ^ Hj-^ 
3, 4-$>;<^7=y 1»Mi*:**«8 6 iWiOMSKJ: 0> 4-/- h 
15 *S/-2,3-S>fc K p-IH— f y >f ^ U7t„ 

l H NMR; (CDC1,) 5 (ppm) : 3.8 (3H, s), 4.2-4. 3 (4H, m), 6.7-7.2 (3H, ra). 

i^m^mmms si 

2. 3. 4. 5-r h 7 t KP-lH-^yrdT-fcftr^ 

XSt (Tetrahedoron,. 1993, 49, 1807-1820) |B<ft©#&tefl£V* l-fh7C^ 
20 (3.3 ml) ^6*15^* (2.0 g, Y. 55%) &#fc 0 
ESI/MS (m/z) : 148 (M+H) \ 

3-7 $ 7-1-Q, 3-5? t:- Kp^VW >' K— ;W2-^f ;W-3-^f;uyj ? >'-l-t> 
2, Kp-IH— f y^fy K-A' (543 mg) t 3-7 5 y -3-y f/uy ^ .^H (700 
25 mg) £ N.N—yy 9vU#/UA7S. K (30 ml) tfcMfLfc. rjtt OtT N-(3-v>y 
fyl/7?y/nf/^-N' -x.f'A'irA'tf&'f 5 KttRjt (876 mg) it Kd^v- 
-<>y f U 7/-;> (698 mg) fcjQ*.fc|l, M-C-BfeJSttLfc. iffTllL, 



i 

i 



WO 2004/067509 



47 



PCT/JP2004/000886 



»BET**iU HMttfttlT, &Uit&m (0.60 g, Y. 60%) £#fc„ 

l H NMR ; (CDC1 3 ) 8 (ppm) : 1.2 (6H, s), 2.4 (2H, s), 4.7-4.8 (4H, m), 7.2-7.3 

(4H, m). 

ESI /MS (m/z) : 219 (M+H) + . 

R ! r2 r 1 r 2 

A— R 22 + R 2 VX,.G 1 D V 

™ N A'°Hn NH 2 



[«5] 







ESI/MS (ra/z) 


90 


3-7; /-s-^fvw-^-^^-i.s-^t: Ko^y^f 
y )V) -? $ zz-i-Jr y 


233 (M+H) + 


91 


3-T 5: /-l-CS-y/l^n-l, 3-i?K Fp^ y>< v K— 
/i^-2--f /u)-3-y y-l-;*-y 


237 (M+H) + 


92 


3-T; y-i~(5-y p^e-i, 3-v>b Kp-t y-r ^ k-/v 


298 (M+H) + 


93 


3-T ; /-l-(5-^ a n-i, 3-v^t Kp^y^y ^ 
-2--f /l^)-3-^ f-jVzf? y-l-;*y 


254 (M+H) + 


94 


3-T; y-l-(5-^^^-/^l, 3-^fc: Kn^y^y 
/W2-^f /W)-3-^ ^JU?? 


275 (M+H) + 


95 


3-T 5 y-l-(4-^/v^a-i, 3-^b Kp.>< y^f y K- 
yu)-3-^ ^vuy # y-i-^-v 


237 (M+H) + 


96 


3-T^ /-3-y ^/U-l-(4~7^yP-l,3-> ? b Kn^y-f 
y K— ;p-2~-Y y-i-^-y 


233 (M+H) + 


97 


3-T ^ y-l-(4, l-i>>7 p n-i^-^t: Kn-Y y-f y K 
T/U)-3-^ ^-yix^^ ^-l-^-y 


288 (M+H) + 
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[«6] 







ESI /MS (ra/z) 


98 


3-7? y-l-(4-fc Kn^i/-l,3-^b Kn^f y^f V K 
— f /is) -3-y ^sv^f? i/-\-irzs 




99 


3-T? /-l-(5 : t: Ko*^ fV^-l.S-^fc Kp^V 


249 (M+H) 


100 


3-t ? y-3-y fvi/-i-(5-h u 7/^0^^-1,3-^ 


287 (M+H) 


101 


3-T ? >-3-y fvl/-l-(4, 5, 6, 7--T h 5 9 * P-l, 3-v> 
t: Kp^ y-f > K— /i/-2->f /u):/* 


r- i~t /w i ti\ 4- 

357 (M+H) 


102 


3-T 5: y-l-(5, 6-v*£ p p-1, 3-v>fc Kn^V^yK 
-/W2— i ?V) -3-y fvV:/ * V 


288 (M+H) + 


103 


3-T? y-l-(4-b Kp ^ri/-6-^f/W-l 1 3- Kp«T 

y-f x /w2-^r^)-3-^ f;u/^y-i-ty 


249 (M+H) + 


104 


3-T?y-l-(4-y ^/1-1,3-^fc Kp-fy 
^y k— /W2-^7W)-3-y 3-/vzf# 




105 


3-t? y-i-(5-^ h*v-i,3-^t kp^t y-r vk- 


249 (M+H) + 


106 


3-T? y-l-(4-^ h^V-l,3-^t: Kn><yW V K- 

^-2-^ /i^) -3-y ^v^:/ ^ >--i-^ >- 


249 (M+H) + 


107 


3-T? y-l-(3,4-v > fc Kn-lH-^f V * / ]) % S-2-<4 


233 (M+H) + 


108 


2-t ? y-i-(i, 3-v^t Kn^r y<4 y K— /W2-- f 

/U) -2- p /« ^ 


205 (M+H) + 


109 


2-T? /-2-y ^^-1-(1,3, 4,5-x h7t Kp^V/ 

[c] T if fc° y-2— f ;v) ;/ p /< y-i-jr > 


233 (M+H) + 


110 


4-T ? /-l-U, Kp^y^yK-;^ 
-4- * 'TvwO' * >-l~^-V 


233 (M+H) + 



StflftlMH l 1 1 

2~/ f;Vfc'7'/n [1,5-a] gjj g S?^-6-*yU#Vife(2-7 § / -2- * f/^P g 

2-^f;Vtf7 > /n[l,5-a]f!j 5 v^-e-^/V-^ ^ (0.18 g) 
X (5 ml) irMU N,N-v^tvi-*/!^z 5 K (l ^Jllif;, 0°CK:&£pu 
#3rD- y jvv c 7>f K do mD Wv^^od^^^^ (3 ml) £ i0#F^Tii§T 
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u o°ct- i m?mwLtz 0 tot, mt? 5 #rajt# u m?*7<< 

KifiiLfc, 2-7 5 7 -2-^ )\s~f d fc?/U7 5 ^ (0. 11 g) ^Do^yt 
JSflPU bV ^7vU7 %y (0.33 ml) %Mz.. -7BV\Z.'^nLfc 0 rjxt, PS 

Lfc^* P7-f Ki&ifcfc 30#IB"T?*TU 30^r B im^Lfc o sua*-? 

#1U M-C 1 l$IH«#Lfc 0 7k£JDx. 2N«T?*ffi«r»ttt Lfc„- * a a * 

»JET»8U Jt6J6*t LT*IBflS^1h (0. 14 g, Y. 56%) &#fc 0 
ESI/MS (m/z) : 248 (M+H) *. 

[^RMiMi i 2] 

2-y ^jv\d^yn n,5-aiey g ? ; o^yf 

2-^ f ;l/ f 7 y d [1, 5-a] f !) 5 >-6-i) ;l//f (0.31 g) ^rfyt Kb 
7?^ (7 ml) {C««U K (0.04 ml) =tM^tz B r*l 

Tk^T^ ^"=¥-y- y /W^ P7-f K (200 /i 1) (S>7 h7t KP77> (0. 8 ml) 

*tt*«TU «PW*«iSK afiT?2«FBU|;#Lfc Q -60°C£1TT% 

*y #A (0. 54 g) ^rJPxfc^, 1- (7?;^f/u) ^D^yf^J?^ (0.22 
g) ©7 h7 fc Ko7?y (0.8ml) »***TLfc Q -60 , CeiT-C 30 ftmWfrWi. 
MUX* 22 B#MJt^Ufc. WPT'Tk (6 ml) **P^. % 6N j*|f? pH2 £ L fc. ^ 
BB*^T?ifcm Tkffitr 5N7K^b^ h y «7i»7M§i£T-pH12 £ U ^ n o * 

2tn§ L^lEfc-£#l (57 mg, Y. 12%) Sr#fc D 

l H NMR; (CDC1 3 ) 5 (ppm) : 1.4-1.8 (8H, m), 2.5 (3H, s), 3.2-3.3 (2H, m), 

6. 5, 8. 8, 9. 2 (3H, s). • 

BS I/MS (m/z) : 274 (M+H) *, 272 (M-H)". 

[tpfflftmMMl 1 3] 
2-^ 9vUfcT7 /p fl.5-al t°y $ i?y-6-3)fr7fi*mU-7 5 7 -4-/- 5vV^vg - 

2-^f;l/f7)/D[l 1 5-a] t°y 5 ^^-6-*;u#y» (177 mg) Srxh^tKa 



WO 2004/067509 



50 



PCT/JP2004/000886 



7yy (5 ml) (CRM U H.N-^^f^/l'AT? F (1 SO %*n*.fc. tK^T> 

mu^o?^ f (ioo mD at, ssta-e 3o'$mk# ufc. sw, ft^u 

^f/M.^y^Vv'TSy (116 mD i: (0.21ml) 

5 tK*B& 5N h !) ^AtK^-CT7U* Uttfc U * a p*/wAT}*I±L &7k 
fi&ll^ h y tfc 0 i^BETii^ U MfiM £ lT«ft^* (151 mg. 

Y. 5554) 

l H NMR; (CDC1 3 ) 6 (ppra) : 1.1 (6H, s), 1.7 (4H, m), 2.5 (3H, s), 3.4 (2H, 
dd), 6.5 (1H, s), 8.4 (1H, brs), 8.7 (1H, d), 9.1 (1H, d). 
10 ESI/MS (m/z) : 276(M+H) + , 274 (M~H) 
[f^IIMl 1 4] 
2-7 g /-3-[Kyyf7/-^ -6-;fr/M?~/H7 5 / K°jr>-m* =}-)V^- 

— (358 mg), N-O-v 5 ^ ^ ^7 $ / ~? * fc° 

15 IV)-W -zr.^)VU)Vifs^4 5 K&lfctt (382 mgh t Kp V ]) 

(306 mg) S:N,N-^f;l/*/l/A7 5 F (10 ml) U *^T, 30 

WLfCo 3-7 $ J-2-t-zf h*is io/vifs =.)VT % /7°a \**^Wt* f-/U^^=f/V 
(560 mg) <D N,N-^^fM^AT? F (8 ml) i&ifcSrJq*.. 7k#~MT 17 
WIWJ«J*Lfc. iEETfil, W«a^A/'irJpA#tMa*r»WLfc. 10%^ 
20 4%&tt;Jc*-*- h !) *-e^m, ***«E»-7 MJ^A 

T?ipyg L7t„ StflETfcffi t 3-[ ?T V~-)V-Z-U>\,iS-)V) 7 5 J ]-2-t-zf 

h ^r^A^^yl'T 5^70 If tVg?^ f /Ux^r/l/ (750 mg, Y. 98.8%) 

fco 

±IBT#bnrt 3-[Hy/f7-;>-;i'-6-i)/i'#-/i')7 5 y]-2-t-y 

25 #^=^7 5;7B f^-^^^^^^^r/W- (730 mg) S\ tK?£ b7t h !) 7^ 
^-pTO ( 6 ml) fcftlx., 1 *|JH*#Lfc. «JETiit, Tk^T, ^-:r/U£ 
JPx.-C«fffiUfc*&fi<k*itIftU JWETIfc*U*E<b*flto (817 mg, Y. quant.) 

ESI /MS (m/z) : 394(M+H)\ 
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[$>m&nnmi 15] 

3-t-^h^V^yl.7j< = /UT5yyn t°^>-^ (l.90g) <7) N, N-^ f;^;UA 
(1.94 g) %Mx.ti 0 2,3-v ; t K o -lH->f V 4 1/ Y—)V (l.OOg) ©N,N- 

mmiZTk, ^cD^y^jit iilii^U io%^>^t^$u 4% 

5; >M-t--7?-/Uacx7-ju (1.33 g, Y. 55%) £#fc 0 

_hfET*# & tifc [3- (1, 3- t K p y -f y K y /i-) -3-^-=^ y :/ a t°/u] yj 
5 ^-t-y^/P^^^/u. (1. 33 g) TK^Lfc h y ^/l^P^H? (6ml) \zj}D 

^.Hfc^U iffiTgULt, ^fEftl^ (1.38 g, Y. 99%) ^#fc 0 
ESI /MS (m/z) : 191(M+H) + . 

R? R 2 R 1 R 2 

A— R 22 + R 2 OC M ,G 1 D V* 

nn N A-°Hn NH 2 







ESI/MS (m/z) 


116 


3-T5 /-l-(3,4-^t: Ku-IFW V^yy :/-2--f /-W:/"D✓^•^-l-. 
;?f->' 


205 (M+H) + 


117 


3-:r^; /-l-fos-^t: Kp^yK-;WK/W/ / o^y-i-ty ■ 


191 (M+H)* 


118 


y-i-(i,3-^e Kn^y-o K-/U-2-^/U)^^^-l-^^ 


205 (M+H) + 


119 


3-7 5; -N-^ y / f 7 /-;u-2-^ p k^y7 5 K 


222 (M+H) + 
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i^mwmmmi 20] 

<pffltenmmi 1 7<D$>mt$t tT#bnfc[3-(2,3-i>t kd^^k-^-i- 

^^)-3-^-^y7°a t 6 /u]*yu^5: ^^-t-^^yu^^r/v (290 mg), 2,3-v^ 
5 o □ -5,6-^^7 y'-p-'Oy^/ ^ (510 mg) n P zjx^i* (40 ml) KISSEL. 

(^ttj^li ;^oo^ DO^^y:^; —!V 10 : 1) .left L (3- 

4 V K-/v-H^-3-t^y^o bf/v)*yw^5 ^^-t-^^yv^^x^ (270 mg, 

10 Y. 95K) £#fc 0 

ESI/MS (m/z) : 289 (M+H) \ 287 (M-H) 

^/U^^X/U (260mg) L M 7 * « (2.0 ml) K?jq*_^Z>£ 

15 HLfc. MmT&tiklsXmmik&VaV h y :7/l^n@^J£ (260 g) Y. 94%) 
7t 0 

l H NMR; (DMS0-d„) 5 (ppm) : 3.2-3.3 (2H, m), 3.4 (2H, t), 6.8 (1H, d), 7.2 
(1H, t), 7.3 (1H, t), 7.6 (1H, d) , 7.8 (3H, brs), 7.9 (1H, d), 8.3 (1H, d). 
ESI /MS (m/z) : 189 (M+H) + , 187 (M-H) 

20 i^m^mMmi2i] 

1. 3-i^y f-^-m-H'y /p[3, 4-bl b° y A^V@iK2-T ^ y JifyU) T g 

1,3-v^y ^/WlH-t: 0 7y*o [3,4-b] t° V i?y-5-Zl/U7$>m (4. 00 g) (DN.N-v? 
^fy^/l/A7 5 K (40 ml) ^&KtK<£T> fc Kb ^f^y/ h9 T^—fV (3. 55 
25 g)s N-(3-y/f;V7 5;7 , ot»-N' -3L?vlo&/Hj?$?4 $ (4.45 g) 

&fln*.fc. M-C30^IB«|#«, (2-7 ? / xf /!,) ? yR-t-^f /l^x^ 

?>v (3.65mi) zisaz.mm.x*-mmwvtc e »jet*»u nm\mm^/uR 
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b LT(2-[(1, f/WH-^^yn [3, 4-b] f !) ^-5-#/l^=yb) T 5 /] 

if/i'l*;w^y|-t-/f;nxf;i' (4.02 g, Y. 57%) £r#7c 0 
l H NMR; (DMS0-d 6 ) 5 (ppm) : 1.4 (9H, s), 2.5 (3H, s), 3.4-3.6 (4H, m), 4.1 
(3H, s), 5.0, 7.5 (2H, brs), 8.4 (1H, s) , 9.0 (1H, s). 
5 ±l3T'#b^7c{2-[(l,3-^^^yWlH-t 0 7^o [3,4-b]t°y S^^-B-*^# = 

>v)t % ;']x-"?/\'}$j>i'/**^m-t--7*?-frx.xT;i' (4.02 g ) tr, Jkj^ufchy 

(20ml) fcjpx, -fc©** 2#fi8Jg#iLfc 0 «ffiT«*BU rc~r 

(3.52 g, Y. 84%) &#fc„ 
10 'H NMR; (DMS0-d 6 ) 5 (ppm) : 2.5 (3H, s) , 3.0-3.1 (2H, m), 3.5-3.6 (2H, m), 
4.0 (3H, s), 7.8 (3H, brs), 8.7 (1H, s), 8.8 (1H, brt), 9.0 (lH, s). 



R 1 R 2 



R 1 R 2 
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1*8] 







ESI/MS (m/z) 


122 




222 (M+H)* 


123 


/ -n r 


236 (M+H) + 


124 


/k^ / -s r 


252 (M+H) + 


125 


4-y h^r^y/f7/^^-6-i;;i/^yt(2-7^ J ^ 

/i^y / r 


252 (M+H) + 


126 


2-^znc=i./i-<^/5 1 T> f — yu-6-*/U7K>-K(2-r ^ J ^f- 


298 (M+H) * 


127 




250 (M+H)* 


128 


-n. r 


218 (M+H) + 


129 


>f y y-3-5&;^yS(2-7>; / :c?vu)7§ k 


216 (M+H) + 


130 




216 (M+H)+ 


131 


v~3-^/V'^^^(2-t ^ ;^f/v)7^ k 


216 (M+H) + 


132 


v-2-#/i^^(2-7 s y^f^)7^ k 


216 (M+H) + 


133 


5-;**y-2, 3-$>fc Kn-5H-^T^n[3,2-a] t'U 

*;^yK(2-7^;xf;W7-; K 


241 (M+H) + 


^ 134 


2,7-^f/H:'7/o[l,5-a] fcT V 5 ^V-6-*/HK^»(2- 
7^ / xf;v)7 5 K 


234 (M+H) + 


135 


2,3-^fc KP^y^fl, 4] v?^-^^V-6-*^2R^K(2-7 5 
;if;W7 5 K 


223 (M+H)* 


136 


2-^fvW 5 ^V[l,2-a]fc°y v ? y-3-^.;u*y®(2-7^ / 


219 (M+H)* 


137 


8-jh^/u-5-^-^ y-2- t°P y ^-WA-5,8-^fc: K n f y 
K[2, 3-d] t°y * v?^-6-^7^/1f^^(2-T^ /=.?JU)T Z K 


331 (M+H) * 
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[4>m#&tt0!l 3 8] 

{ t- ~f h * V /U =. jV- [2- ( 1 , 3- 2 1 jf o 4 y W >• K — 2-^f 7l^) -2^ % y j: 

Boc-f 5i^ySi (580 mg) £ N,N-^y f-)Vfo)V&T % K (3. 5 ml) fcfcfcU 
N-(3-v>y TvUT 5 7 -fa fcVl/)-N' -^/U^/Utf;^ 5 K£»ift (480 mg) &7J0 
illt 1 Bf^jf^bfc 2, 3-v?t Fn-lH— f V 4 1/ (280 n 1) SrTJUxfc 

— (ffi&mi& ; is? ao J ? y : y^y — /u 20 : 1->10 : 1) L^fB-ffc 
(270 mg, Y. 33%) £#fc 0 
X H NMR; (DMS0-d 6 ) 5 (ppm) : 1.4 (9H, s), 3.9 (2H, s), 4.2 (2H, s), 4.8 (4H, 
d), 7.2-7.3 (4H, m). 
ESI/MS (ra/z) : 335 (M+H) *, 333 (M-H) ". 

°A° A-R» »- cAo 0 
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Ifg 9 1 



mmm 




ESI/MS (m/z) 


139 




335 (M+H) + 

336 (M-H)" 


140 


\ t p -nT // / *y '-i^ - — / *y \_y, \ «j , *± / ' — 1 *•* ah '\ ✓ " / y ^ 


349 (M+H) + 
347 (M-H)' 


141 


( t——f L o y -fi ;lv7if — T9- A--?.? P ^ n -9H-:t- y 11 V-1 


347 (M-H) ~ 


142 


\ y p -v ✓ s<J '*s ap — \m y / J ~s o -n s-J /f'-i s « — / ^ y 


JUU \«3 '11/ 

358 (M-H)" 


143 


5 y]ft» 


360 (M+H) + 
358 (M-H) ' 


1 AA 

14.4 


p*i/#/U#~/w[(2-;* ^vi^y y :/-4->f 


374 (M+H) + 
372 (M-H)" 


145 


(t-y h^^^/u^-/^-[(3-y f/v-yy; y >-5->f yi^yi'xK 


375 (M+H) + 
373 (M-H) " 


146 


(^h^'yjti/^^;w[(4^ 7^;v-2->f ^.y^H-/ 7 d y >-7- 


391 (M+H) + 
389 (M-H)" 


147 




366 (M+H) + 
364 (M-H)" 


148 




351 (M+H) + 
349 (M-H) " 


149 


h^>y*;^^;l/-[(2^f;M/V77-/V[l,2 ) 4] p y 
7/p[l,5-a]t'!i 5 v^-7— f yW#y^/tf~/V)y f;i/]7 5 y} 


397 (M+H) + 
395 (M-H)- 


150 


;H-2-t^y^f;H7^ y }«» 


355 (M+H) + 
353 (M-H)" 



mum i] 

(S)-2. 7-i?y f-^b 0 7 2-E iL 5-a] Q § {2-[ (2->T y b° a 

U v ? ^-l-^^)-2-^-^y^^/^T S y ]-2-y 9 : -y^-7''a K 

2, 7-^f/H^7/n[l, 5-a]t 0 y * i?y-6-*;U*fyR (l. 00 g) h y fc 

Fo77> (30 ml) N,N' -f> j\<i$~J\s ¥4 % ^-/—/\y (930 mg) 

litf 4 ttffifttt Lfc, r.jX«Ts *?&T. (S)-l-[(2-T 5 J -1, ^/Wac^yu) 

r ^ y T-fef^u] trn y v f ^-2-*/u/}?=i ^ y /u 2i6iS4& (i. 56 g ) % k y ^^^t 
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$ Is (3.6ml) ©T^t FP77V (30 ml) Jg*0Unt$>o < "9 IT Lfc Mfc 
ML, — (feUt#Lfc. SffTlfL, ailEfcS^nn^^fcaijfcfc. ^JS®* 

^ n a y y : ^ $ y 50 : 1) LSSlB-fb-fr*) (690 mg, Y. 33%) 

5 fc 0 ftbhtft^* (690 rag) <Dl,4-i?±*-?^ (5.0ral) fttttC 4Ntt*/i, 4- 
(0.50 ml) £10°C-Cflnx.s 10 #BB8I# jq x.#r W L 

fcfcSiiSritJ&Lfc,, «EET?&!ftU i: LT *fBft^*Olf[M (670 mg, 

Y. 90%) $r#fc 0 

l H NMR; (DMS0-d 6 ) 6 (ppm) : 1.37 (6H, s), 2.05-2.31 (4H, m), .2.47 (3H, s), 
10 2.87 (3H, s), 3.30-3.80 (4H, a) 4.10-4.30 (2H, m), 4. 84-4.86 (1H, m), 6.60 
(1H, s), 8.68 (1H, s), 8.93-8.97 (3H, m). 



A-COOH 




15 1*10] 





A 


ESI/MS (m/z) 


l H NMR 


2 


[l,5-a]b-y 


384 (M+H) + 
382 (M-H)~ 


(DMSO-d 6 ) 8 (ppm) : 1.36 (6H, s), 2.00-2.30 (4H, 
m), 2.50 (3H, s), 3.30-3.80 (4H, in), 4.10-4.30 
(2H, m), 4.80 (1H, m), 6.63 (1H, s), 8.80-8.90 
(3H, m), 9.50 (IH, s). 


3 


2, 5, 

5>/n[l t 5-a]try 


412 (M+H) 4 
410 (M-H)" 


(DMSO-de) 5 (ppm) : 1.37 (6H, s), 1.98-2.09 (2H, 
m), 2.18-2.27 (2H, m), 2.43 (3H, s), 2.47 (3H 
s), 2.66 (3H, s), 3.52-3.63 (lH, m), 3.62 (2H 
d), 3.71-3.76 (1H, m), 4.10-4.21 (2H, m), 4.86 
(1H, dd), 6.44 (lH, s), 8.92 (IH, brt), 9.12 
(2H, brs). 


4 


7-* h*f-2,5-i* 
[l,5-a]fy 


428 (M+H) + 
426 (M-H) " 


(DMSO-d 6 ) 8 (ppm) : 1.34 (6H, s), 1. 97-2. 08 (2hT 
m), 2.15-2.22 (2H, a), 2.31 (3H, s), 2.45 (3H, 
s), 3.17 (3H, s), 3.48-3.57 (3H, m), 3.70-3.75 
(1H, m), 4.02-4.09 (2H, m), 4.86 (lH, dd), 
6.30 (IH, s), 8.68 (lH, brt), 9.00-9.06 (2H, 
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■mmm 


A 


ESI /MS (ra/z) 


L H NMR 


5 


5, 7-v^fvW2- 
[1, 5-a] t 1) ; yy- 


474 (M+H) + 
472 (M-H)~ 


(DMS0-d 6 ) 6 (ppm) : 1.38 (6H, s), 2.02-2.10 (2H, 
m), 2.19-2.25 (2H, m), 2.52 (3H, s), 2.75 (3H, 
s) 3.53-3.76 (4H, m), 4.11 (1H, dd), 4.18 (1H, 

ii\ a r\t-w /-tit ll\ rj in /itf \ T A A /ill ±. \ 

dd>, 4.87 (1H, dd), 7.18 (1H, s), 7.44 (1H, t), 
7.51 (2H, dd), 8.07 (2H, d) 8.94 (1H, t), 9.10 
(2H, brs). 


6 


5-a] t°y 


440 (M+H) + 
438 (M-H)" 


(DMS0-d 6 ) 5 (ppm) : 1.37 (6H, s), 2.02-2.10 (2H, 
m), 2.19-2.24 (2H, m), 2.53 (3H, s), 3,49-3.62 
(3H, m), 3.69-3.74 (1H, m) , 4.13-4.16 (2H, m), 
4.86 (1H, dd), 6.94 (1H, s) , 9.00 (2H, brs), 
9.09 (1H, t), 9.77 (1H, s). 


7 


[1,5-a] try $ v^- 

6-^/W 


454 (M+H) + 
452 (M-H) " 


(DMS0-d 6 ) 5 (ppm) : 1.36 (15H, s), 2.01-2.10 
(2H, m), 2.19-2.24 (2H, m), 2.47 (3H, s), 2.66 
(3H, s) 3,51-3.71 (4H, m), 4.11-4.19 (2H, m), 
4.87 (1H, dd), 6.52 (1H, s) , 8.80 (1H, t), 9.08 
(2H, brs). 


8 


2-r-T/^vW7-;*f- 
;l/t'7 N /a[l5-a] 

fy ^ >?^-6— r^v 


440 (M+H) + 
438 (M-H)" 


(DMS0-d 6 ) 5 (ppm) : 1.36 (6H, s),1.38 (9H, s), 
1.97-2.08 (2H, m), 2.19-2.25 (2H, m), 2.88 
(3H, s), 3.51-3.58 (3H, m), 3.70-3.76 (1H, m), 
4.12-4.17 (2H, m), 4.87 (1H, dd), 6.73 (lH,s), 
8.68 (1H, s), 8.91 (1H, t) , 8.95 (2H, brs). 


9 


^t'^^n [1,5-a] 
try §S*V-6->f A* 


460 (M+H) + 
458 (M-H)". 


(DMS0-d 6 ) 5 (ppm) : 1.39 (6H, s), 2.03-2.11 (2H, 
m), 2.19-2.25 (2H, m), 2.96 (3H, s), 3.54-3. 69 
(4H, id), 4.11-4.23 (2H, m) 4.88 (1H, dd), 7.36 
(1H, s), 7.47 (1H, t), 7.52 (2H, dd), 8.10 , 
(2H, d) 8.77 (1H, s), 9.01-9.06 (3H, m). 


10 


^n[l f 5-a]h°y 5 
^V-6— <A 


490 (M+H) + 
488 (M-H)" 


(DMS0-d 6 ) 5 (ppm) : 1.36 (6H, s), 2.01-2.09 (2H, 
m), 2.19-2.28 (2H, m), 2.48 (3H, s), 3.52-3.58 
(3H, m), 3.71-3.73 (1H, m), 3.77 (3H, s), 4.87 
(1H, dd), 7.09 (1H, s), 7.45 (1H, t), 7.51 
(2H, t), 7.98 (2H, d) 8.69 (1H, t), 8.97-9.01 
(2H, m). 


11 


5-t: Kp+'>-W 
a] f y 5 


400 (M+H) + 
398 (M-H) " 


(DMSO-de) 8 (ppm) : 1.31 (6H, s), 2.05-2.27 (4H, 
m ) , 2.32 (3H, s) , 3. 52-3. 68 (5H, m) , 3. 96- 
4.08 (2H, m), 4.82-4.85 (1H, m) f 6.15 (1H, s), 
8.55 (1H, s), 9.36 (1H, brt). 


12 


7-fc KD^rv-2-^ 
^Utr^^/otl.S" 

a] try * 


400 (M+H)* 
398 (M-H)" 


(DMS0-d 6 ) 5 (ppm) : 1.22 (6H, s), 2.05-2.27 (4H, 
m ), 2.28 (3H, s), 3.48-3.53 (4H, m), 3.63- 
3.69 (1H, m), 3.79-3.89 (2H, m), 4.79-4.82 
(1H, m), 5.97 (1H, s), 8.47 (1H, s), 9.65 (1H, 
brt). 
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[*12] 



ESI /MS (m/z) 



l H NMR 



13 



2-t papist 7 A* 



400 (M+H) + 
398 (M-H)" 



(DMS0-d 6 ) 5 (ppm) : 1.05 (6H, s), 1.96-2.23 (4H, 
m), 3.16-3.51 (5H, ra), 3.60-3.66 (1H, m), 4.68 
(2H, s), 4.72-4.75 (lH, m), 5.39 (1H, brs) , 
6.71 (lH, s), 8.44 (1H, brt) , 8.87 (1H, d), 
9.44 (1H, d). 



14 



414 (M+H) + 
412 (M-H) " 



(DMSO-d 6 ) 5 (ppm) : 1.35 (6H, s) , 1.98-2.29 (4H, 
m), 3.36 (3H, s) , 3.57-4.15 (6H, m), 4.63 (2H, 
s), 4.82-4.85 (1H, m), 6.77 (1H, s), 8.94 (1H, 
d), 9.11 (1H, brt), 9.68 (1H, d). 



15 



ih— { y y—sv-z-oi 



368 (M+H) + 
366 (M-H) ~ 



(DMSO-d 6 ) 6 (ppm) : 1.04 (6H, 's), 1.90-2.20 (4H, 
ra), 3.15-3.30 (2H, m), 3.35-3.50 (3H, in), 
3.60-3.70 (1H, m), 4.74 (lH, q), 7.05-7.20 
(2H, m), 7.42 (1H, d), 7.66 (lH, brs), 8.05 
(1H, d), 8.10 (1H, d), 11.56 (1H, s). 



16 



368 (M+H) + 
366 (M-H)" 



(DMS0-d 6 ) 5 (ppm) : 1.33, 1.34 (6H, 2s), 2.00- 
2.30 (4H, m), 3.50-3.60 (3H, m), 3.70-3.80 
(1H, m), 4.05-4.25 (2H, m), 4.87 (lH, q), 6.55 
(1H, s), 7.45 (2H, t), 7.68 (lH, dd), 8.21 
(1H, s), 8.59 (IH, brt), 8.92 (2H, brs), 11.43 
(1H, s). 



17 



fvWlH— < > 



382 (M+H) + 
380 (M-H)" 



(DMSO-de) 6 (ppm) : 1.34 (6H, s), 1.95-2.15 (2H, 
m), 2.15-2.30 (2H, m), 3.45-3.65 (3H, m), 
3.70-3.80 (1H, m), 3.98 (3H, s), 4.00-4.25 
(2H, m), 4.87 (1H, m), 7.12 (1H, t), 7.24 (lH, 
s), 7.29 (IH, t), 7.54 (IH, d) , 7.66 (1H, d), 
8.73 (IK, brs), 8.91 (2H ( brs) . 



18 



1-^ ?Vl^lH->f ^ 



382 (M+H) + 
380 (M-H)" 



(DMSO-dg) 8 (ppm) : 1.33 (6H, s), 2.00-2.24 (4H, 
m), 3.53-3.57 (5H, m), 3.67-3.75 (IH, m), 3.85 
(3H, s), 4.12 (IH, ddd), 4.16 (1H, ddd), 4.86 
(IH, dd), 7.17 (IH, dd), 7.24 (IH, dd), 7.51 
(IH, d), 8.13 (IH, d), 8.15 (IH, s), 8.25 (lH, 
t), 8.94 (2H, brs). 



19 



1-t< ^A-IH— ( y 



382 (M+H) + 
380 (M-H) " 



(DMSO-d 6 ) 6 (ppm) : 1. 35 (6H, s) , 2. 00-2. 30 (4H, 
m), 3.50-3.65 (3H, m), 3.65-3.80 (lH, m), 3.83 
(3H, s), 4.00-4.25 (2H, m), 4.86 (IH, q), 
6.84 (IH, d), 7.24 (lH, t), 7. 44 (IH, d). 7.57 
(1H, d), 7.64 (IH, d), 8.51 (lH, brt), 8.93 
(2H, brs). 



20 



1-^ 9vWH— f 1/ 



382 (M+H) + 
380 (M-H)" 



(DMS0-d 6 ) 6 (ppm) : 1.34 (6H, s), 1.90-2.30 (4H, 
m), 3.20-3.45 (2H, m), 3.45-3.65 (2H, m), 
3.70-3.80 (IH, m), 3.83 (3H, s), 4.00-4.25 
(2H, m), 4.87 (lH, q), 6.55 (lH, d), 7.43 (lH, 
d), 7.51 (IH, d), 7.73 (IH, d), 8.20 (IH, s), 
8. 59. (IH, brs), 8.89 (2H, brs). 
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1*1 3] 



ESI/MS (m/z) 



H NMR 



21 



382 (M+H) + 
380 (M-H)" 



(DMSChd 6 ) 5 (ppm) : 1.34 (6H, s), 2.00-2.25 (4H, 

m), 3.50-3.60 (3H, m), 3.65-3.80 (1H, m), 3.86 

(3H, s), 4.05-4.25 (2H, m), 4.87 (1H, q), 6.48 

(1H, d), 7.52 (1H, d), 7.62 (2H, s), 8.06 (1H, 
s), 8.63 (1H, brt), 8.80-9.00 (2H, brs). 



22 



1-* ^vv-ih-w y 



382 (M+H) + 
380 (M-H)" 



(DMS0-d 6 ) 5 (ppm) : 1.37 (6H, s), 1.95-2.15 (2H, 
m), 2.15-2.30 (2H, m), 3.50-3.65 (3H, m), 
3.65-3.80 (1H, m), 3.76 (3H, s), 4.05-4.25 
(2H, m), 4.86 (lH, ra), 6.51 (1H, d), 7.08 (1H, 
dd), 7.33 (1H, d), 7.36 (1H, d), 7.67 (1H, d), 
8.71 (1H, brs), 8.95 (1H, brs) 



23 



4-;* b3fv--l-^ 



412 (M+H) + 
410 (M-H)" 



(DMS0-d 6 ) 5 (ppm) : 1.33 (6H, s), 2.00-2.15 (2H, 
m), 2.15-2.30 (2H, m), 3.50-3.60 (3H, m), 
3.70-3.80 (lH, m), 3. 90 (3H, s), 3.96 (3H, s), 
4.05-4.25 (2H, m), 4.88 (1H, m), &. 60 (1H, d), 
7.12 (lH, d), 7.22 (1H, t), 7.34 (1H, s), 8.63 
(1H, brt), 8.92 (2H, brs). 



24 



6-^ h^V-Wf 
2— i)V 



412 (M+H) + 
410 (M-H)" 



(DMS0-d 6 ) 5 (ppm) : 1.32 (6H, s), 2.00-2.15 (2H, 
m), 2.15-2.30 (2H, m), 3.45-3.60 (3H, m) , 
3.70-3.80 (1H, m), 3.83 (3H, s), 3.95 (3H, s), 
4.00-4.25 (2H, m), 4.87 (1H, ra), 6.75 (1H, d), 
7.02 (1H, s), 7.18 (lH, s), 7.53 (1H, d), 8.60 
(lH, s), 8.90 (2H, brs). 



25 



4,6-v^ h*i/-l- 
* ^vWlH— f is K- 



442 (M+H) + 
440 (M-H)' 



(DMSO-de) 5 (ppm) : 1.32 (6H, s), 1.95-2.15 (2H, 
m), 2.15-2.30 (2H, m), 3.45-3.60 (3H, m), 
3.70-3.80 (1H, m), 3.82 (3H, s), 3.86 (3H, s), 
3.92 (3H, s), 4.00-4.25 (2H, m), 4.87 (1H, m), 
6.24 (1H, s), 6.62 (lH, s), 7.27 (1H, s), 8.49 
(1H, brt), 8.88 (2H, brs), 



26 



5-p< h^rV-1,2-^ 



426 (M+H) + 



(DMS0-d 6 ) 5 (ppm) : 1. 40 (6H, s) , 2. 00-2. 30 (4H, 
ra), 2.62 (3H, s) , 3.30-3.80 (4H, m), 3.68 (3H, 
s), 3.80 (3H, s), 4.83-3.86 (1H, m), 6.83 (lH, 
dd), 7.32 (1H, d), 7.40 (1H, d), 7.80 (1H, 
brs), 8.80-9.00 (2H, m). 



27 



5- pi h^rV-1-^^ 
3— f ;U 



412 (M+H) + 
410 (M-H) " 



(DMS0-d 6 ) 5 (ppm) : 1.31 (6H, s), 2.00-2.15 (2H, 
m), 2.15-2.30 (2H, m), 3.50-3.60 (3H, m) , 
3.70-3.80 (1H, ra), 3.77 (3H, s), 3.82 (3H, s), 
4.05-4.25 (2H, m), 4.86 (1H, m), 6.87 (1H, 
dd), 7.42 (1H, d), 7.64 (lH, d), 8.05 (1H, s), 
8. 14 (1H, brt), 8.89 (2H, brs). 



28 



7-* htcis-l-*?- 
/W1H-- < Is h*—^- 
5-4 ;V 



412 (M+H) + 
410 (M-H)" 



(DMSO-d 6 ) 8 (ppm) : 1.33 (6H, s), 2.00-2.15 (2H, 
m), 2.15-2.30 (2H, m), 3.50-3.60 (3H, m), 
3.70-3.80 (1H, m), 3.94 (3H, s), 4. 02 (3H, s), 
4.00-4.25 (2H, m), 4.87 (lH, m), 6.49 (lH, d), 
7.19 (1H, s), 7.30 (1H, d), 7.82 (lH, s), 8.64 
(1H, brt), 8.93 (2H, brs). 
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ISM] 



mmm 



ESI/MS (m/z) 



! H NMR 



29 



30 



i- (2, z-J^^/uy 

n tVl^-lH— i V 



438 (M+H) + 
436 (M-H) 



(CDC1 3 ) 6 (ppm) : 1.02 (9H, s), 1.18 (6H, s), 
2. 12-2.29 (4ft m), 3.36-3.47 (6H, m), 3.57- 
3.70 (1H, m), 3.94 (2H, s), 4.68-4.73 (1H, m) 
6. 94-7.05 (111, m), 7.23-7.25 (1H, m), 7.37- 
7.39 (1H, m), 7.79 (lft s), 8.10-8.13 (1H, m), 



> ^-3— f 



424 (M+H) 
422 (M-H) 



(CDCI3) 6 (ppm) : 0. 94 (6H, d), 1. 19 (6H, s), 
2.10-2.29 (5H, m), 3.37-3.48 (6H, m), 3.58- 
3.62 (Iff, m), 3.93 (2ft d), 4.67-4.75 (lft m), 
6.87-6.97 (1H, m), 7.25-7.27 (1H, m), 7.35- 
7.37 (1H, m), 7.78 (lft s), 8.11-8.13 (1H, m). 



31 



l-<2, 2-^^^/Uy 



438 (M+H) 
436 (M-H) 



(DMS0-d 6 ) 5 (ppm) : 0.93 (9H, s), 1.35 (6H, s), 
1.98-2.29 (4H, m), 3.54-3.62 (5H, m), 3.71- 
3.74 (1H, m), 4.03 (2H, d), 4.07-4.19 (2H, m), 
4.84-4.86 (1H, m), 6.56 (1H, d), 7.38 (lft d), 

58 (1H, d), 7.72 (1H, dd), ff. 20 (lH, d), 
8.59 (lH t brt), 8.94 (1H, brs). 



32 



424 (M+H)' 
422 (M-H) ' 



(DMS0-d 6 ) 5 (ppm) : 0. 84 (6H, d), 1.35 (6ft s), 
1.98-2.29 (5H, m), 3.54-3.65 (6ft id), 3.71- 
3.74 (1ft m), 4.02 (2H, d), 4.07-4.19 (2H, m), 
4.84-4.86 (1H, m), 6.56 (1ft d), 7.44 (1H, d), 
7.55 (1ft d), 7.73 (1ft dd), 8.22 (iff, s), 
8.59 (1ft brt), 8.96 (lft brs). 



33 



1— *<y^/^^i/^ 
3— < yi/ 



488 (M+H) + 
486 (M-H)~ 



(DMSO-dg) 5 (ppm) : 1.33, 1.34 (6H, 2s), 1.95- 

15 (2H, m), 2.15-2.30 (2H, m), 3.50-3.60 
(3H, m), 3.70-3.80 (lft 
4.50 (2ft s), 4.87 (lft 
15-7.40 (7H, m), 7.65 
8.33 (lft s), 8.40 (lft 



m), 4.05-4.25 (2ft m), 
m) ( 5.74 (2ft s), 
(lft d), 8.17 (lft d), 
brt), 8.93 (2H, brs). 



34 



1-^ h^is^T/U- 



412 (M+H) A 
410 (M-H) " 



(DMSO-d^ 5 (ppm) : 1.04, 1.05 (6H, 2s), 1.95- 
2.10 (2H, m), 2.10-2.20 (2ft m), 3.15-3.35 
(3H, m), 3.35-3.50 (2ft m), 3.60-3.70 (lft m), 
4.74 (1H, m), 5.57 (2H, s), 7. 15-7. 25 (2H, m), 
60 (1H, d), 7.79 (lft brt), 8.13 (lft d). 



35 



1-Tir Y^i/^^jv 
1H-- ( >' K— /1/-3- 



440 (M+H)" 4 
438 (M-H) " 



(DMSO-d 6 ) 5 (ppm) : 1.04 (6H, s), 1.95-2.10 (2H, 
1), 2.04 (3H, s), 2.10-2.20 (2ft m), 3.15-3.30 
(2H, m), 3,35-3.50 (3H, m), 3.60-3.70 (lft m), 
4.74 (lft m), 6.20 (2ft s), 7.20 (lft t), 7.27 
(lft t), 7.63 (lft d), 7.85 (lft brt), 8.13 
(lft d), 8.19 (lft s). 



36 



^/^-ih— r v k^-A' 

5— (J\y 



488 (M+H) 4 
486 (M-H) " 



(DMS0-d 6 ) 5 (ppm) : 1.05 (6H, s), 1.95-2.06 (2H, 
m), 2.11-2.21 (2H, m), 3.20-3.30 (2ft m), 
3.36-3.56 (3ft m), 3.60-3.70 (lft *), 4.45 
(2ft s), 4.74-4.77 (1H, m), 5.71 (2H, s). 
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[*1 5] 



ESI /MS (m/z) 



l R NMR 



37 



1-t Ko*^f;P 



398 (M+H) + 



(DMSO-d 6 ) 6 (ppm) : 1. 03, 1. 04 (6H, 2s) , 1. 95- 
2.20 (4H, m), 3.20-3.30 (2H, m), 3.40-3.60 
(3H, m), 3.60-3.70 (1H, m), 4.75 (1H, q), 5.53 
(2H, d), 6.51 (1H, t), 6.55 (1H, d), 7.48 (1H, 
d), 7.59 (1H, d), 7. 70 (1H, dd), 8.10-8.20 
(IK, m) t 8.13 (IK, d). 



38 



1-^ h*So*?7U- 

1IW ^ K-^w-5-Y 



412 (M+H) 4 
410 (M-H)~ 



(DMS0-d 6 ) 6 (ppm) : 1.03, 1.04 (6H, 2s), 1.95- 
2.20 (4H, m), 3.15 (3H, s), 3.20-3.30 (2H, m), 
3.30-3.50 (4H, m), 3.60-3.70 (1H, m), 4,75 
(1H, q), 5.56 (2H, s), 6.61 (1H, d), 7.57 (1H, 
d), 7.61 (1H, d); 7.70 (1H, dd), 8.14 (1H, d), 
8.20-8:30 (1H, m). 



39 



l-(2, 2r*J* s f'A''f 
p t°/l/)-5-7< Y^s 
V K-/V-3- 



468 (M+H) + 
466 (M-H)~ 



(DMS0-d 6 ) 5 (ppm) : 0.95 (9H, s), 1.33 (6H, s), 
1.95-2.15 (2H, m), 2.15-2.25 (2H, m), 3.50- 
3.60 (3H, m), 3.70-3.80 (1H, m) t 3.77 (3H, s), 
3.99 (2H, s), 4.05-4.25 (2H, m), 4.87 (1H, m), 
6.83 (1H, dd), 7.51 (1H, d), 7.67 (1H, d), 
8.07 (1H, s), 8.33 (1H, brt), 8.88 (2H, brs) . 



(DMS0-d 6 ) S (ppm) : 0.95 (9H, s), 1.32, 1.33 
(6H, 2s), 2.00-2.15 (2H, m), 2.15-2.25 (2H, 
m), 2.39 (3H, s), 3.50-3.60 (3H, m), 3.70-3.80 
(1H, n), 4.00 (2H, s), 4.05-4.25 (2H m), 4.87 
(1H, m), 7.02 (1H, d), 7.48 (1H, d), 7.94 (1H, 
s), 8.07 (1H, s), 8.26 (1H, brt), 8.92 (2H, 
brs) 



40 



l-(2,2-^^^;^ 
Ui-^f V K— JUS— < 



452 (M+H)"* 
450 (M-H)~ 



41 



l-(2, 7r*?*f*)\>-f 
n fc?/W)~5-fc Kn^r 

3-4 ;U 



454 (M+H) + 
452 OHO' 



(DMSO-dg) 8 (ppm) : 0.94 (9H, s), 1.31, 1.32 
(6H, 2s), 1.95-2.15 (2H, m), 2.15-2.25 (2H, 
m), 3.45-3.60 (3H, m), 3.65-3.75 (1H, m) , 3.94 
(2H, s), 4.00-4.20 (2H, m), 4.86 (1H, m), 6.68 
(1H, dd), 7.37 (1H, d), 7.52 (1H, d), 8.00 
(1H, s), 8.16 (1H, brt), 8.93 (2H, brs). 



42 



i-(2,2-^7*5vv:/ 
fvl^-llW^K^- 



482 (M+H) + 



(DMS0-d 6 ) 6 (ppm) : 1.10 (6H, s), 1.16 (9H, s), 
2.10-2.30 (4H, tn), 3.30-3.50 (5H, m), 3.70- 
3.80 (1H, m), 4.79-4.81 (1H, m), 6.30 (2H, s), 
7.24-7.34 (2H, m), 7.66-7.67 (1H, m), 7.84 
(1H, brs), 8.19-8.21 (1H, m), 8.24 (1H, s). 



43 



482 (M+H) + 



(DMS0-d 6 ) 5 (ppm) : 1.10 (6H, s), 1.43 (9H, s), 
2.00-2.20 (4H, m), 3.20-3.30 (2H, m), 3.40- 
3.50 (3H, m), 3.60 3.70 (1H, m), 5.00 (2H, s), 
6.57 (1H, d), 7.40 (2H, m) , 7.67 (1H, dd), 
8.06 (1H, brs), 8. 13 (1H, d). 



44 



1-^^VW2, 3-v^b 
ju 



384 (M+H) + 
382 (M-H)~ 



(DMS0-d 6 ) 5 (ppm) : 1.29 (6H, s), 1.95-2.15 (2H, 
m), 2.15-2.30 (2K, m), 2.77 (3K, s), 2.93 (2H, 
t), 3.38 (2H, t), 3.45-3.60 (3H, m), 3.70-3.80 
(1H, m), 4.00-4.20 (2H, m), 4.86 (1H, m), 6.50 
(1H, d), 7.61 (1H, s), 7.66 (1H, d), 8.35 (lH, 
brt), 8.83 (2H, brs). 
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1*1 6] 





A 


ESI /MS (m/z) 


l H NMR 


45 




410 (M+H) + 
408 (M-HJ 


(DMS0-d 6 ) 5 (ppm) : 1.36 (6H, s), 2.00-2.30 (4H, 
m), 2.72 (3H, s), 3.50-3.70 (3H, m), 3.70-3.85 
(lH, m), 4.10-4.30 (2H, m), 4.88 (1H, m), 

7 on_7 go fou r iq (Wi ft *34 hu a} 
i . ou r . ou V^ttf "1/ » o. iy Via, ay, o. ^in, Q/> 

8.70-8.80 (1H, m), 8.80 (1H, s), 8.95 (2H, 

brs). 


46 


t Kn-iH— f > K— 
;v-5-^/w 


412 (M+H) + 
410 (M-H)" 


(DMSO-d 6 ) 8 (ppm) : 1.31 (6h, s) , 2.00-2.30 (4H, 
m), 2.19 (3H, s), 3.19 (2H, t) , 3.50-3.60 (3H, 
m), 3.65-3.75 (lH, m), 4.05-4.20 (2H, m), 4.15 

foil -t-\ a oc fiu n nr. a\ n no /iu 

UH» w, 4. bo UH, q;, (. (o \1H, a;, 7.78 UH, 
s), 8.07 (1H, d), 8.58 (1H, t), 8.75-9.00 (2H, 
m). 


47 




410 (M+H) + 
408 (M-H) " 


(DMS0-d 6 ) ,5 (ppm) : 1. 35 (6H, s) , 2. 00-2. 15 (2H, 
m), 2.15-2.30 (2H, m), 2.68 (3H, s), 3.50-3.65 
(3H, ro), 3.70-3.80 (lH, m), 4.05-4.30 (2H, m), 

A 0*7 / 1 U \ 0*7 fill J^ n DA /ill j\ rj r\rt 

4. or (1H, ny, 6. or \IH, a), f. 89 UH, a), 7.97 
(1H, d), 8.23 (1H, s), 8.39 (1H, d), 8. 77. (lH, 
brs), 8.91 (2H, brs). 


48 


l-O^AOV-lH— f 
p o j *s 


472 (M+H) + 
470 (M-H) 


(DMS0-d 6 ) 5 (ppm) : 1.10 (6H, m), 2.00-2.20 (4H, 
m), 3.20-3.50 (5H, m), 3. 60-3. 70 . (1H, m), 
4.75-4.76 (1H, m), 6.86 (1H, d), 7.47-7.53 

fOll ™\ 1 fi1 1 RA /oil nr\ n «7 a / -i u _\ 

7; 78 (1H, d), 7.84-7.90 (2H, m), 8, 21 (1H, 
brs), 8.28 (lH, d) . 


49 


l-(2, 2-&*7A''7 
p — Ji/ d — 1 yi^ 


452 (M+H) + 


(DMS0-d 6 ) 6 (ppm) : 1.10 (6H, s), 1.50 (9H, s), 
2.00-2.20 (4H, m), 3.20-3.50 (5H, m), 3.60- 
3.70 (1H, ra), 4.75-7.77 (1H, m), 6.84 (lH, d), 
7.84 (1H, dd), 8.15 (1H, brs), 8.18 (1H, d), 
8.20 (1H, brs), 8.40 (1H, d). 


50 


l-(2,2,2- r y 7/1^ 
xf-nTi?? 1 A')-2, 3- 
^h: Kn-IH-^ 


466 (M+H) + 
464 (M-H)' 


(DMS0-d 6 ) 5 (ppm) : 1.05 (6H, s), 2.00-2.20 (4H, 
m), 3.30-3.50 (7H, m), 3.60-3. 70 (1H, m), 4.36 
(2H, t), 4.76-4.77 (lH, id), 7.83 (1H, d), 7.87 
(1H, brs), 8.11 (1H, d), 8.21 (lH, t). 


51 


6— f/U 


386 (M+H) * 
384 (M-H) " 


(DMS0-d 6 ) 5 (ppm) : 1.37 (6H, s), 2.08-2.26 (4H, 
m), 3.36-3.38 (2H, m), 3,71-3.73 (2H, m), 
4.12-4.18 (2H, m), 4.84 (1H, dd), 8,09 (IH, 
dd), 8.19 (1H, d), 8.76 (1H, s), 8.93 (2H, 
brs), 9.55 (lH, s). 


52 


-6--OV 


430 (M+H) + 
428 (M-H)" 


(DMSO-dg) 6 (ppm) : 1.35 (6H, s), 1.90-2.24 (4H, 
m), 2.81 (3H, s), 3.49-3.60 (4H, m), 4.01 (3H, 
s), 4.09-4.18 (2H, m), 4.87 (1H, dd), 7.54 
(1H, d), 8.19 (1H, d), 8.90 (1H t), 8.93 (2H, 
brs). 
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A 


ESI/MS (ra/z) 


l H NMR 


53 


4-^ r-*->-2-MJ 


484 (M+H) + 
482 OHO" 


(DMS0-d 6 ) 5 (ppm) : 1.37 (6H, s), 2.02-2.32 (4H, 
m), 3.37-3.58 (3H, n), 3.61 (2H, d), 3.66-3.77 
(IH, m), 4.09 (3H, s), 4.14-4.27 (2H, m), 4.87 
(1H, d), 7.72 (1H, s), 8.44 (1H, s), 8.96 (2H, 
brs), 9.09 (1H, t). 






492 (M+H) + 
490 (M-H)~ 


(DMSO-de) 5 (ppm) : 1.38 (6H, s). 2.01-2.26 (4H, 
m), 3.50-3.58 (3H, m), 3.62 (2H, d), 3.74-3.79 
(1H, m), 4.09 (3H, s), 4.12-4.26 (2H, ra), 4.87 
(IH, dd), 7.60 (3H, m), 7.64 (IH, d), 8.11 
(2H, m), 8.33 (IH, d), 9.02 (2H, brs), 9.05 
(1H. t). 


DO 




402 (M+H) + 
400 (M-H)" 


(DMS0-d 6 ) 5 (ppm) : 1. 18 (6H, s) , 2. 18-2. 35 (4H, 
m), 3.35 (2H, d), 3.41-3.51 (1H, m), 3.46 (2H, 
d) 3 62-3.69 (IH, m), 4.77 (IH, dd), 7.08 
(IH, d), 7.37 (IH, t), 7.71 (IH, dd), 7.92 
(IH, d). 


56 


i-^/wih— <yy 


383 (M+H) + 
381 (M-H) " 


(DMSO~d 6 ) 5 (ppm) : 1.36 (6H, s), 1.95-2.30 (4H, 
m), 3.50-3.65 (2H, m), 3.65-3.75 (2H, m), 4.03 
(3H, s), 4.05-4.25 (2H, m), 4.87 (1H, q), 7.96 
(1H, d), 8.09 (1H, d) f 8.42 (IH, s), 8.85-9.10 
(2H, brs), 9.34 (lH, brs). 


57 




384 (M+H) + 
382 (M-H)' 


(DMS0-d 6 ) 5 (ppm) : 1.34 (6H, s), 1.95-2.30 (4H, 
2. 66 (3ff s), 3. 30-3. 60 (5r? n), 3.65-3.75 
(1H, m), 4.00-4.20 (1H, m), 4.86 (1H, q), 7.76 
(IH, d), 7.92 (1H, dd), 8.19 (IH, d), 8.74 | 
(1H, t), 8.75-8.90 (1H, m). 


58 




380 (M+H) + 
378 (M-H)' 


(DMSO-de) 5 (ppm) : 1.37 (6H, s), 2.08-2.23 (4H, 
m), 3.30-3.80 (4H, m), 4.10-4.80 (2H, m), 
4.86-4.87 (IH, m), 7.85 (1H, dd), 7.92 (1H, 
dd), 8.30 (IH, d), 8.23 (1H, d), 8.65 (1H, s), 
9.00 (2H, m), 9.30 (IH, m), 9.46 (IH, s). 


59 




369 (M+H) + 
367 (M-H)' 


(DMSO-de) 5 (ppm) : 1. 27 (6H, s), 1.95-2.25 (4H, 
m), 3.00-3.20 (4H, m), 3.26 (IH, q), 3.30-3.45 
(2H, m). 3.52 (1H, q), 3.65-3.75 (IH. m), 
4.00-4.20 (2H, m), 4.86 (IH, q), 7.10-7.25 
(4H, m), 8.33 (IH, brs), 8.90 (2H, brs). 



[IM6 0] 

(S)-2-^^^b°7y'P ri.5-a]fc°y *i?>-6-%;U7$ym l2-[2-(2->7; fcf g V 



WO 2004/067509 
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(354 mg) i (S)-l-[2-(l, f ^-2-^ f ;l^7 5 ^ xf ;W7 5 / )7tf /U] 

ftf U i?>-2-$/U7$- h V (450 mg) frhW>{Y>&m (210 mg, Y. 28%) 
1t e 

'H NMR; (DMS0-d 0 ) 5 (ppm) : 1.36 (6H, s), 1.98 (1H, brs), 2.00-2.30 (4H, 
5 m), 2.50 (3H, s), 2.90 (3H, s), 3.30-3.80 (4H, m), 4.10-4.30 (2H, m), 4.80 
(1H, m), 6.63 (1H, s), 8.80 (1H, s), 9.50 (1H, s). 
ESI/MS (m/z) : 398(M+H) + , 396 (M~H) ". 

immm 6ij 

(S)-l-{2-r3-(l,3-v ? b Ko^f K — /U-2— < * J-JV-Z-Hr*rV7 

10 n fcVwT $ ;]7tf;i/> b°P y $?^-2-j;^zK= h V /is 

3-t ? y-i-(i, 3->> b Kp^y^y k— /1/-2— </u)-3-t f->v-?$ > -1-3-1/ 

(0. 55 g) ^m^y!>A (370mg) £ 3 h D $ J* (200 

mg) £rJnx.fc„ wtl^> zk^T, (S)-l-(2' -^Pa7tf;i/)f s;y-2-*;u 
= f. y ,U (467 mg) £flH;iMT* 8 B#RBJfc«s Lfc. ^^Bfl ^ ^ 
15 feS:**L, UttSrHJETaMebfc. Mfc*5^B^h^7-f- (SEWS 
I;^PP^y:^y-^20:l) Ls SIH-fb^^ (0. 54 g, 61%) £ 

l H NMR; (DMS0-d 6 ) 5 (ppm) : 1.39, 1.40 (6H, 2s), 2.00-2.25 (4H, m), 2.85-2.95 

(2H, m), 3.30-4.10 (4H, m), 4.71, 4.90 (4H, 2s), 4.85-4.90 (1H, m), 7.30-7.40 
20 (4H, m). 

ESI/MS (m/z) : 355(M+H) + . 




+ 




25 
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1*18] 





A 


D 


n 


Rl 


R2 


R 3 


R 4 


E 


ESI/MS (ra/z) 


62 


5-y^v-i,3-^fc Ko-r y*f 


-co- 


1 


Me 


Me 


H 


CN 


- CH2CH2" 


369(M+H) + 


63 




-co- 


1 


Me 


Me 


H 


CN 


— CH2CH 2 — 


373 (M+H) + 


64 




-co- 


1 


Me 


Me 


H 


CN 


-CH 2 CH 2 ~ 


435(M+H) + 
433 (M~H)~ 


65 


5-^PP-l,3-^fc KP^fV-f 


-co- 


1 


Me 


Me 


H 


CN • 


— Cf^Cf^— 


39l(M+H) + 
389 (M-H)~ 


66 


5-t-^/Wl t 3-^t: Kn^y 


-co- 


1 


Me 


Me 


H 


CN 


-CH 2 CH 2 - 


411(M+H) + 


67 


4-7^P-l;3-^t KP^y 


-co- 


1 


Me 


Me 


H 


CN 


CH2CH 2 — 


373(M+H) + 
371 01-H)" 


68. 


4-j* ?VVHL, 3-S? fc Kp-fy-f 


-co- 


1 


Me 


Me 


H 


CN 


-CH 2 CH 2 — 


369(M+H) + 
367 (M-H)~ 


69 


y-f v k— /W2-- < >v 


-co- 


1 


Me 


Me 


H 


CN 


-CH 2 CH 2 - 


423(M+H) + 


70 




-co- 


1 


Me 


Me 


H 


CN 


— CH 2 CH 2 — 


371(M+H) + 
369 fltf-H)" 


71 


5-fc KP^^^f/W,3-v/t 


-co- 


1 


Me 


Me 


H 


CN 


~CHoCH2~ 


385(M+H) + 


72 


5- Mi ^;v^-p * 
tKn^y^y K— ;v-2-hVv 


-co- 


1 


Me 


Me 


H 


CN 


— CH 2 CH 2 — 


423(M+H) + 
421 (M-H)" 


73 


4, 5, 6, 7-r h7^PO-l ( 3-y 

t kp>t y-f > K-/i^w/i' 


-co- 


1 


Me 


Me 


H 


CN 


-CH 2 CH 2 — 


491(M+H) + 


74 


5,6-^PP-l,3^t Kp-Y 


-co- 


1 


Me 


Me 


H 


CN 


— CH 2 CH 2 ~ 


423(M+H) + 


75 


4-t Kp^y-6-^ 

t Kp^ y-f ^ >Ur2-^/V 


-co- 


1 


Me 


• Me 


H 


CN 


^CHoCHg - 


385(M+H) + 


76 




-co- 


1 


Me 


Me 


H 


CN 


~CH 2 CH 2 ~* 


399*(M+H) + 


77 . 


5-;* h=¥v'-l l 3-v*fc KP^y 


-co- 


1 


Me 


Me 


H 


CN 


~~CH 2 CH 2 — 


385(M+H) + 


78 


4-;* h^r^-l^-v^t Kn^f y 


-co- 


1 


Me 


Me 


H 


CN 


-CH 2 CH 2 - 


385(M+H) + 
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1*1 9] 





A 


D 


n 


Rl 


R2 


R 3 


R 4 


E 


ESI/MS(ra/z) 


79 


3,4-v»t Kn-uw y*/ y V 


•-co- 


1 


Me 


Me 


H 


CN 


— CH 2 CH2~ 


369 (M+H) + 
367 (M-H)" 


80 


1,3-v^t Kn^y^VK-^- 


-co- 


0 


Me 


Me 


H 


CN 


— CH2CH2— 


341(M+H) + 


81 


1, 3,4,5-x h7t Fn^y/ 


-co- 


0 


Me 


Me 


H 


CN 


— C^CHjj— 


369(M+H) + 
367 (M-H) T 


82 


1, 3-5* fc Kn-fy^yK^/W 


-co- 


2 


Me 


Me 


H 


CN 


-CH 2 CH 2 - 


369(M+H) + 
367 (M-H)" 


83 


2-^^h: 0 7/Pa5-a]tl 
5: v>:/-6— f ;U 


-C0NH- 


1 


Me 


Me 


H 


(AOCN 


— CH 2 CH 2 — 


384(M+H) + 
382 (M-H) ~ 


84 


2-7<^t: 0 7> r n[l,5-a] t°y 
5 v^-6—fA- 


-C0NH- 


1 


Me 


Me 


H 


CN 


-SCH 2 - 


402(M+H) + 
400 (M-H) " 


85 


2~y J-fr tf 9 [1, 5-a] tf y 
^v^V-6-^/U 


-C0NH- 


1 


Me 


Me 


H 


' CN 


-CHjT 


370(M+H) + 
368 (M-H) ~ 


86 


2-y Tvl" [1, 5-a] t" y 


-C0NH- 


1 




H 


CN 


— CH 2 CH 2 — 


410(M+H) + 
408 (M-H) " 


87 


2-^^t 0 7^n[l,5-a]t: o y 


-C0NH- 


3 


Me 


Me 


H 


CN 


— CH2CH2— 


412(M+H) + 
410 (M-H) ~ 


88 




-C0NH- 


1 


H 


-COOMe 


H 


CN 


-CH 2 CH 2 - 


416(M+H) + 
414 (M-H) " 


89 


i t 3-5*t Kp-y y ^fyHw 


-co- 


1 


H 


H 


H 


CN 


- CH 2 CH 2 ~* 


327(M+H) + 


90 


o, »± ✓ l. r v- 1 in "H ^ ~v / J s 


-co- 


1 


H 


H 


H 


CN 


-CH 2 CH 2 - 


341(M+H) + 


91 


2, 3-i*t Yxxjis K-^-W 
;v 


-oo- 


1 


H 


H 


H 


CN 


— CH 2 CH 2 — 


327(M+H) + 
325 (M-H) " 


94 




-co- 


1 


H 


H 


H 


CN 


— CH 2 CH 2 — 


325(M+H) + 
323 (M-H)' 


92 


l f 3-5?fc Ko^y^Hw 


-co- 


2 


H 


H 


H 


CN 


— CH 2 CH 2 - 


341(M+H) + 


93 




-NHC0- 


1 


H 


H 


H 


CN 


CH 2 CH 2 — 


358 (M+H)* 
356 (M-H)" 


95 




-C0NH- 


1 


H 


H 


H 


CN 


— CH 2 CH 2 ~ 


358 (M+H) 4 


96 




-C0NH- 


1 


H 


H 


Ph 


CN 


-CH 2 CH 2 - 


435(M+H) + 


97 




-C0NH- 


1 


H 


H 


H 


H 


-SCH 2 - 


351(M+H) + 
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IS20] 





A 


D 


n 


Rl 


R2 


R 3 


R 4 


E 


ESI/MS (m/z) 


98 




-CONH- 


1 


H 


H 


H 


H 


~*CH 2 CH 2 ~ 


333(M+H) + 


99 




-CONH- 


1 


H 


H 


H 


CN 


— CH 2 CH 2 CH2~~ 


372(M+H) + 


100 




-C0NH- 


1 


H 


H 


H 


H 


~CH20CH2 — 


349(M+H) + 


101 


2- y :7vw< y/^r a--6- 


-C0NH- 


1 


H 


H 


H 


CN 


-CH 2 CH 2 - 


372(M+H) + 


102 




-C0NH- 


.1 


H 


H 


H 


CN 


— CH 2 CH2~ 


388(M+H) + 
386 (M-H) " 


103 




-C0NH- 


1 


H 


H 


H 


CN 


h:h 2 ch 2 - 


388(M+H) + 


104 


6--f 


-C0NH- 


1 


H 


H 


H 


CN 


-CH 2 CH 2 ~ r 


435(M+H) + 


105 


^<y/f 7/ — /W6—f /V 


-C0NH- 


3 


H 


H 


H 


CN 


~-CH 2 CH2~ 


386(M+H) + 


106 


l-y ^vwih— f v K-A--2-Y 
A* 


-C0NH- 


1 


H 


H 


H 


CN 


-CH 2 CH 2 - 


354(M+H) + 


107 




-CONH- 


1 


H 


H 


H 


CN 


— CH2CH2— 


352(M+H) + 


108 


-< y^y y 


-CONH- 


1 


H 


H 


H 


H 


-SCH 2 - 


345(M+H) + 


109 


>r y^y a* 


-CONH- 


1 


H 


H 


H 


H 


-CH 2 CH 2 ~ 


327 (M+H)* 


110 


>f y*y p y-3-f/v 


-CONH- 


1 


H 


H 


H 


CN 


■"■CH 2 CH 2 CH 2 ~ 


366(M+H) + 


111 


-f y^-y y y-3— f ;v 


-CONH- 


1 


H 


H 


H 


H 


■"CF^OC^""" 


343 (M+H) + 


112 


^y*y yy-K/i' 


-CONH- 


1 


H 


H 


H 


CN 


— CHoCHo - 


352(M+H) + 


113 


>f y^y y >--wa 


-CONH- 


1 


H 


H 


H 


H 


~SCH 2 - 


345 (M+H) + 


114 


y*y y y-w a* 


-CONH- 


1 


H 


H 


H 


H 


-CH 2 CH 2 - 


327(M+H) + 


115 


y*y y 


-CONH- 


1 


H 


H 


H 


H 


- CH 2 0CH 2 — 


343(M+H) + 


116 


*y y y-3->f a> 


-CONH- 


1 


H 


H 


H 


CN 


— CH 2 CH 2 — 


352(M+H) + 
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[«21] 





A 


D 


n 


Rl 


R2 


R 3 


R 4 


E 


ESI/MS(m/z) 


117 


*y y y-3-^/u 


-CONH- 


1 


H 


H 


H 


H • 


-SCH 2 - 


345(M+H) + 


118 




-CONH- 


1 


H 


H 


H 


H 


-CH 2 CH 2 - 


327(M+-H) + 


119 




-CONH- 


1 


H 


H 


H 


CN 


— CH2CH2CH2— 


366(M+H) + 


120 


y 


-CONH- 


1 


H 


H 


H 


H 


-CH 2 0CH 2 - 


343(M+H) + 


121 


*y y 


-CONH- 


1 


H 


H 


H 


CN 


— CH 2 CH 2 — 


352(M+H) + 


122 


1, 3-^ ^WlH-t°7 V n [3, 4- 

b] t°y ^ 


-CONH- 


1 


H 


H 


H 


CN 


— CH2CH2— 


370(M+H) + 


123 


i, ^/WlH-t°7 V n [3, 4- 
b] tf y 5 vV-S-Y/l' 


-CONH- 


1 


H 


H 


H 


H 


-SCH 2 - 


363(M+H) + 


124 


1, 3-^> ^;U-lH-t a 7'Sv[3 t 4- 

b]t-y ^^v-5->r/v 


"-CONH- 


1 


H 


H 


H 


H 


— CH2CH2— 


345 (MHO* 


125 


1, 3~v>^ 'fvWH-t 0 ^ /p [3, 4- 


-CONH- 


1 


H 


H 


H 


H 


-CH 2 0CH 2 - 


361(M+H) + 


126 


5-^=^-2,3-^ Kp-5H-^T 
H / n [3, 2-a] fc°y ^ v> )V 


-CONH- 


1 


H 


H 


H 


CN 


-CH 2 CH 2 - 


377(M+H) + 


127 


x /p [3, 2-a] b° y ^ S»-6-f A* 


-CONH- 


1 


H 


H 


H 


H 


-SCH 2 - 


370(M+H) + 


128 


✓ p [3, 2-a] t:° y ^ 


-CONH- 


1 


H 


H 


H 


H 


—CH 2 CH 2 — 


352(M+H) + 


129 


y-2, 3-^ fc K P-5H-^T 
[3, 2-a] fcf y ^ V> 


-CONH- 


1 


H 


H 


H 


CN 


~*CH2CH 2 CH 2 — 


391(M+H) + 


130 


5-^y-2 t 3->?t Kn-5H-^T 
/P [3, 2-a] bf y ^ A- 


-CONH- 


1 


H 


H 


H 


H 


-CH 2 OCH 2 - 


368(M+H) + 


131 


2, 7-^^^b*7/D[l, 5-a] hr° 
y $^>-6-' i)V 


-CONH- 


1 


H 


H 


H 


CN 


— CHqCHo— 


370 + 


132 


2, 7->V ^ fcT y V n [1, 5-a] fcT 
y S 


-CONH- 


1 


H 


H 


H 


H 


-SCH 2 - 


363(M+H) + 


133 


2,3-^fc Kn^<y/[i,4]^ 


-CONH- 


1 


H 


H 


H 


CN 


—CH2CH2— 


359(M+H) + 


134 


2,3-v>b KP^V/[l,4]i^h* 


-com- 


1 


H 


H 


H 


H 


-SCH 2 - 


352(M+H) + 


135 


l-**J-fr4%¥V\\, 2-a]t*y 
A 


-CONH- 


1 


H 


H 


H' 


CN 


-CH 2 CH 2 - 


355(M+H) + 
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If22] 





A 


D 


n 


Rl 


R2 


R 3 


R 4 


E 


ESI/MS (m/z) 


136 


fvW S ^ V [1, 2-a] t* V i? 


-CONH- 


1 


H 


H 


H 


H 


-SCH 2 - 


348(M+H) + 


137 




-CONH- 


1 


H 


H 


H 


H 


-CH 2 CH2*~ 


330(M+H) + 


138 


2-^ ?vw * [i, 2-a] tr y ^ 


-CONH- 


1 


H 


H 


H 


H 


— CH2OCH2"* 


346(M+H) + 


139 


8-j:^/W5-^^y-2-h: 0 P JJ i> 
>-W/V-5,8-^fc Knt 4 !) K 
[2, 3-d] t°y ^v^hWA' 


-CONH- 


1 


H 


H 


H 


CN 


-CH2CH2- 


468(M+H) + 


140 


8-xf/W5-t^ y-2-t°n y ^ 
[2,3-d] t°y * ^V-fr-* A' 


-CONH- 


1 


H 


H 


H 


H 


-SCH 2 - 


46l(M+H) + 


141 


8-^,v-5->t^ y-2-fc: 0 n y *S 
V-l->f/W5,8-v>t: Knt a y K 
[2, 3-d] t°y * 


-CONH- 


1 


H 


H 


H 


CN 


- CH 2 CH 2 CH2~ 


482(M+H) + 



immmi 42] 

5 ir^vM gPjj *J >-2-% jUtfs. 

oc^^]T 5 7 Ifftt (260 mgh N-(3— ^ fvl^X $ / 7"o KVlO-N' -^^vU;* 

5 Km$£t& (150 rag), t Kn^i/^y^ b 3 (120 rag) & N, N- 

i^y?vMvl^T5 K (5.0ml) t»»U>t. rtU^ hy^^T?^ (110 
10 1), (S)-tP!) i>y-2-*/^h!);Vfill« (100 rag) *Mz.tz&, MUX- 21 

20:l)fc#U (s)-[2-(^T/ tfn 

15 y -2-* =^y ;x,5vl/]-[2- (1,3- v>t K o >f y -f > K-^-2— f yU)-2- 

^■df-yxf/i/]*^ 5 y^-t-yf;Vi^f;i/ (290 mg, Y. 90%) £#7c 0 
ESI/MS (m/z) : 413(M+H)\ 41l(M-H)'. 

± IH t? # b H fc (S)-[2-( 5/ T y fa y ;P)-2-^# V i f 
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-\-7f-)\,aL*7-]V (280 mg) £ 1, 4- f- :/ (1.0 ml) KMLtK&T, 4N 
HUk/l,4r*J**Vy (1.0 ml) £jR;t, 30 &IR!tt# Ufc. i*-^* WW 
Lfc*NI£ttBlU BBETfcfcL-T, «jb^#©SM (240 mg, Y. quant.) 

'HNMR; (DMS0-d 6 ) 6 (ppm) : 2.03-2.19 (4H, m), 3.36-3.44 (2H, m), 3.57, 4.10 
(4H, 2s), 4.74, 4.84 (4H, 2s), 4.86-4.88 (1H, ra), 7.32-7.39 (4H, m). 
ESI/MS (m/z) : 313(M+H) + , 311 (M-H)". 

L fc7*~*«r& 2 3~$2 7 IZtf Lfc 0 



[^2 3] 





. A 


D 


R 4 


E 


ESI/MS (m/z) 


143 


1, 3- v 5 fc K p ^ V -f >- K-;i^2--f 


-co- 


H 


-SCH 2 - 


306(M+H) + 


144 




-co- 


H 


-CH0CH0- 


288(M+H) + 


145 




-co- 


(±)CN 


-CHoCHoCHo- 


327(M+H) + 



A. 



OH 



R 4 
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[$t2 4] 





A 


D 


R 4 


E 


ESI/MS (ra/z) 


146 




-co- 


H 


"~CH20CH2 — 


304(M+H) + 


147 


i, 3-v^t kp^ y-r ^ k— /^-2--r yv- 


-co- 


H 


—CH2CH2CH2~ 


302(M+H) + 


148 


2, fc K p >r ^ K— /WW ^ 


-co- 


CN 


-CH 2 CH 2 ~ 


313(M+H) + 


149 


2, 3- 1 Kp^y K— f ?v 


-co- 


H 


-SCH 2 - 


306(M+H) + 


150 


2, 3-v^t Ka^yH^H/^ 


"C0- 


H 


-CH 2 CH 2 - 


288(M+H) + 


151 


2, Kp-< v /wW/^ 


-co- 


(±)CN 


~~CH 2 CH 2 CH 2 — 


327(M+H) + 


152 


2, 3-v^t: Kd^K-h-^ 


rCO- 


H 


-CH 2 0CH 2 - 


304(M+H) + 


153 


2, 3-v^t: Fo^fyHH-^;V 


-co- 


H 


— C^CF^CF^ - 


302(M+H) + 


154 


3,4-^t Kn-1H— f y*r/ y V-2--f A- 


-co- 


CN 


-CH 2 CH 2 ~ 


327(M+H) + 


155 


3,4-^b kp-ifw y^y y 


-co~ 


■H 


-SCH 2 - 


320(M+H) + 


156 


3, 4- V t Fa -1H-4 y 3r / y y-2~A )V 


-co- 


H 


/->ii ni i 

— L-n 2 Ln 2 — 


302 (M+H) + 


157 


3,4-^b Kp-iiw y*y y ^ 


-co- 


(±)CN 


• *~CH 2 CH 2 CH 2 — 


341(M+H) + 


158 


Kp-ih— ry^y y >--2-^ ^ 


-co- 


H 


~CH 2 0CH2~ 


318(M+H) + 


159 


3,4-^e kp-ih-> r y*y y >-2— 


-co- 


H 


— CH 2 CH 2 CH 2 ~ 


326(M+H) + 


160 


3, 4-^fc Kp-2H-^/ y V-W.'l' 


-co- 


CN 


— CHoCH2 — 


327(M+H) f 


161 


3,4-f^t: Kp-2H-*y !)y-H;v 


-co- 


H 


-SCH 2 - 


320(M+H) + 


162 


3,4-v»fc KP-2H-^y y^-w/u 


-co- 


H 


— CH 2 CH2 - 


302(M+H) + 


163 


3 t 4-v?t: KP-2H-*y !i y-H;i/ 


-co- 


(±)CN 


-CH2CH 2 CH2" 


341(M+H) + 
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1*2 5] 





A 


D 


R 4 


E 


ESI/MSWz) 


164 


o, t v^ur»u Zn *c s J S 1 -n /U 


-C0- 


H 


-CH 2 0CH 2 - 


318 (M+H)* 


1fi5 


3 A— > ^ V* k' n — O u_ -t. / it v i >i 


-co~ 


H 


~CH2CH2CH2 — 


326(M+H) + 


1RR 

I DO 


y V±. y li >v__o ✓ ,i , 


-NHC0- 


■ CN 


~CH 2 CH2~ 


336 (M-H)" 


10/ 




-NHC0- 


H 


-SCH 2 - 


331(M+H) + 


1 00 




-NHCO- 


H 


_ CH 2 CH 2 - 


313(M+H) + 


I 05? 


n y =r / v S-S-A ?V 


-NHC0- 


(±)CN 


-CH 2 CH 2 CH 2 - 


352 (M+H)* 


i7n 


y ^ / ^t. y |r % ^ o v »i ^ 


-NHC0- 


H 


-CH 2 0CH 2 - 


329(M+H) + 


171 


V v t y ][ -> >_q_ v ,i . 
*H y / V *s—o ^1 


-NHC0- 


H 


~CH 2 CH 2 CH 2 ~ 


327(M+H) + 


172 


\ / s *s Cj «q yp' 


-NHC0- 


CN 


-CH 2 CH 2 - 


OOO \m~nj 

336 (M-H) " 


173 


ft / II V-0_ V >T, 


-NHC0- 


H 


-SCH 2 - 


33l(M+fl)* 


174 




-NHCO- 


H 


"~CH 2 CH 2 — 


oio \ai t ny 


175 


*j y ^-2-^ 


-NHCO- 


(±)CN 


"~CH 2 CH 2 CH2 _ 


352 (M+H)* 


176 


*y y >-~2-^/u 


-NHCO- 


H 


-CH 2 0CH 2 - 


329(M+H) + 


177 


^7 y >--2--f ;u 


-NHCO- 


H 


-CH 2 CH 2 CH 2 - 


327(M+H) + 


178 


2-^^/1-^/ y ^-4-^/1^ 


-NHCO- 


CN 


— CH 2 CH 2 - 


352(M+H) + 


179 S 




-NHCO- 


H 


-SCH 2 - 


345 (M+H) + 


180 ; 


i-^^vMr/ y V-4—f/V 


-NHCO- 


H 


"CH 2 CH 2 - 


327(M+H) + 


181 2 


-;*9vt^/ y :/-4--f 


-NHC07 


(±)CN 


-CH 2 CH 2 CH 2 - 


366(M+H) + 
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[£2 6] 





A ; 


D 


R 4 


E 


ESI /MS (m/z) 


182 


i-tffr*; y :/-4--f )V 


-NHCO- 


H 


- CH 2 CH2CH2 — 


34l(M+H) + 


183 


z-t^fri/is j y >--5-^a- 


-NHCO- 


CN 


-CH 2 CH2~ 


353(M+H) + 


184 


3- * f-noi/ is ; y v-5--f )v 


-NHC0- 


H 


-SCH 2 - 


346(M+H) + 


185 


3-^f;i/^y; y 


-NHCO- 


H 


-CH 2 CH 2 ~ 


328(M+H) + 


186 




-NHCO- 


(±)CN 


-CH 2 CH 2 CH 2 - 


367(M+H) + 


187 


3-y ^vv^w y 


-NHCO- 


H 


~CH 2 0CH2 — 


344(M+H) + 


188 


3-y77U$/W y 


-NHCO- 


H 


- CH 2 CH2CH 2 — 


342(M+H) + 


189 


*t V /I/ Z >q -A x /sn y u» ^ / *n 


-NHCO- 


CN 


~CH 2 CH 2 _ 


367(M-H)~ 


190 


s s / r ct -\ / oil ✓ *-* /" V I 1 


-NHC0- 


H 


-SCHo- 


362(M+H) + 


191 


*± y s /*r £* si ~\ s till y /* i i 


-NHCO- 


H 


-CH 2 CH 2 - 


344 (M*H) + 


192 


;v 


-NHC0- 


(±)CN 


— L.n 2 Ln 2 L,n2~ 


383 (M+H) + 


193 




-NHC0- 


H 


-CH 2 0CH 2 - 


360(M-»-H) + 


194 


4-^ f;W2-^^ y-2H-^ P 7* >-7--Y 


-mco- 


H 


-CH 2 CH 2 CH 2 " 


358(M+H) + 


195 




-NHCO- 


CN 




344(M+H) + 


196 




-NHCO- 


H 


-SCH 3 - 


337(M+H) + 


197 




-NHC0- 


H 


~CH 2 CH2~ 


319(M+H) + 


198 




-NHC0- 


(±)CN 


~CH 2 CHnCH2 — 


358(M+H) + 


199 




-NHCO- 


H 


•~CH 2 CH 2 CH2~" 


333(M+H) + 
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im2 7] 





A 


D 


R 4 


E 


ESI/MS(m/z) 


200 


9H-:/y ^-6-^T;u 






L»n 2 Un 2 


329 (M+H) + 


201 


9H-7" y 




u 
n 


oU1 2 ~ 


322 (M+H) + 


202 




INnLU 


u 
n 




304 (M+H) + 


203 




-NHCO- 


(±)CN 


CHoCH 2 CH 2 ~ 


o a q A444A + 


204 


9IK/y >-6-J/U 


-NHCO- 


H 


-CH 2 CH 2 CH 2 ~ 


318(M+H) + 


205 


2-t "fjv^}vy r ^)V\\ y 2,\\ MJ7V 
n[i,5-a]t: 0 y *i>y- 7 -jsu 


-NHC0- 


CN 


-CH 2 CH 2 - 


375(M+H) + 


206 


v [l, 5-a] )V 


-NHC0- 


H 


-SCH 2 - 


368(M+H) + 


207 


2-^f;^;V7 7=^[U,4] hyT^ 


-NHCO- 


H 


-CH 2 CH 2 - 


350(M+H) + 


208 


o[l t 5-a] t g y ^ v^-7-f/lx 


-NHCO- 


(±)CN 


~"CH 2 CH 2 CH 2 ~" 


389 (M+H)* 


209 


2-^ y 2, 4] h y T y 


-mco- 


H 


~"CH 2 CH 2 CH2~ 


364(Af+H) + 


210 




-co- 


CN 


-CH 2 CH 2 - 


333 (M+H) + 



dpp-iv Rftifjw©^^ p-=^^fctt % ^yi//i/-ypyv-4-^f^Y!j^ 

-7-T5K (Gly-Pro-MCA) *SJt£ Lfc«T©;fr8c£fflV^ D 

96 ?oi,l^^a^*-7»W- MCxSJfctttf^ttfc^ r !> *J»(l40mMk 
mtU'UVJ* (lOmM), l^^S/JtWT^? vSr^tf h » (25 mM) 

pH7.4) fcfcflPLfc, l^CSJlO^t U0 nl) fcitf 150 Gly-Pro-MCA 
£flt (40 mD 5rAnxi, HDltiSfllCE^IIIMLfc, ^<D&, fflfemffimX' 30 
^#f?L7tfc bjfeff (20^1) *aB^.T«*PU »3fi:TiIT 30 #f?9Kj&£.£ 
fco 1 M mmttpH4.2 *■ (100 //I) JPx.TR0Sr^it U DPP-IV fi&ttt J: 
9i£*UfcMCA % 360nm©ai6l-C#e>nS 465nm 0D^3feSrSJ^ L7c 0 6AT©5£fc 
fl§o-C*fflS*l5 DPP-IV JSttfrtjtlJ:, tt'ttft Has- DPP-IV 50%Pl^i-5 
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»■£ (IC W ) *g&&*2 8 fc^l". (Si, JttfeH^li: Utlt, 

(W097/40832) fefO-f yn^^f 7yji?K (ft A) fcfflWc, 
DPP-IV RB.tF*5tti=100X (l-(Fs-Fb)/F100-Fb) 
F100:jlLR^©RjfcT»&ft5*3fc»flf 



[*2 8 ] 



(£*«No. ) 


DPP-IV 
IC50(uM) 


(IWlNo. ) 


DPP-IV . 
IC50(uM) 


(M»o. ) 


DPP-IV 
IC50(uM) 


1 


0. 051 


33 


0. 071 


65 


0.011 


2 


0. 032 


34 


0. 023 


66 


0. 050 


3 


0. 023 


35 


0.037 


67 


0. 007 


4 


0. 087 


36 


0. 045 


68 


0. 016 


6 


0. 091 


37 


0.017 


69 


0. 021 


8 


0. 054 


38 


0. 025 


70 


0. 032 


9 


0. 061 


39 


0.073 


71 


0. 002 


10 


0. 085 


41 


0. 025 


72 


0. 039 


11 


0. 068 


42 


0.027 


73 


0. 094 


12 


0. 028 


43 


0.016 


74 


0. 044 


13 


0. 024 


44 


0. 037 


75 


0. 014 


15 


0. 028 


45 


0. 028 


76 


0. 022 


16 


0. 033 


46 


0.019 


77 


0.022 


18 


0, 036 


47 


0. 024 


78 


0. 015 


19 


. 0.050 


48 


0. 031 


82 


0. 017 


20 


0. 052 


49 


0. 020 


89 


0. 025 


21 


0,028 


50 


0. 020 


91 


0.082 


22 


0.073 


51 


0. 026 


92 


0. 052 


23 


0. 082 


53 


0. 048 


93 


0. 062 


24 


0. 043 


55 


0. 024 


95 


0. 013 


25 


0. 048 


56 


0. 030 


101 


0.066 


26 


0. 033 


57 


0. 035 


102 


0. 090 


27 


0. 021 


59 


0. 050 


105 


0. 031 


28 ■ 


0. 078 


61 


0.010 


122 


0. 026 


30 


0. 089 


62 


0. 027 


126 


, 0.031 


31 


0. 049 


63 


0.018 


ft&m A 


0. 225 


32 


0. 048 


64 


0.024 
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& \ #3§ Mfc-fr* te$C+ nM (D IC 50 fit «r 7F L v ft 3^ A (IC 50 : 225nM) 

[Sg3H*Mi 2 ] 

Wistar/ST ^4fH49 y I- (($0 B*iXi;l/->-) 5 0 BJ£U:BKISfc ({£ 

^afsii^), -tem-kLtc. mmmi(o^m Omg/kg), nM6i<Dfti^ 

(1 mg/kg) &l/ft£^A (10 mg/kg) & (5 ml/kg) ©giJ-g-CjiS P U 30 # 
ilC (5 ml/kg) (^a-* (1 g/kg) f'fl^) T'^P^ 

L/C. @B#^^m3fe^gPi 0 8UiL • «#StU A^VPrn-^joi^V^y 

^^£&y£Lfc 0 ik^^a-^gfi^x* h ((**) Hfp-fb ¥W$zm) T\ 
O^lfiLBt^CQiiil^fg^^ft^TM (min • mg/dl) L7C <D ttfh L (7c 

(pg/ml) T'^LTCo 



im 2 9 ] 





(min • mg/dl) 


(pg/ml) 




8199±235 


1692 ±583 




667l±161 


2994 ±3 10 




7024 ±222 


2745 ±574 





(min • mg/dl) 


(pg/ml) 




8208 ±368 


2008±666 




6769 ±128 


3670±827 


xitfl 6 1 


7055±287 


4093 ±1050 
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f&3Z (I) 




E (I) 



(5£<K R\ R 2 tt, liWc&^ttgiJ*^ tR^^, fi$&&ftTV"*T *b <fc V N Cl-6 
5 TJV*A>^ Xtt-COOR 5 ^^i"/0\ gfcV^i, R 1 i R 2 i#ftfe©^'*JS J f : i:T-3~6 
M©v^ pT^/vSSt^U R 5 ii, 7kltlu\ XttfiJfcS fiX^X t> £V> 
Cl-6 TJV*jVm%7F U R 3 tt, ^SfSlIft^ ^f«$^t:^Tt) «fclvC6-10Ty 
^/Ulr^L, R 4 ft, TKStfl^ XliV7/I«r*U D -C0NR 6 - N -CO-, X 
f;£-NR 6 CO-£ N R 6 f*. TksfllJjl^ XttBifeSfr-CV^&J^ Cl-6 T)V*As&kf£ 
10 . L> E (4, -(CH 2 )„- (m ft 1-3 ©MK -CH 2 0CH 2 -. 3U*-SCH 2 -£^ U n ft % 0 

2. -^(I)*© A^S N gtfeSjxTVTfc J;V^SRS:«*JSST*oT > 

15 i|SIIg|#iiJI,«fll?0 5 < t % l ofD^T o-^Sr^x 

3. — J»5t (I) *©s R\ R^Mf/Wi, R^***®^ R'^^ryitfcD, 
D /SS-C0NH-, Xtt-C0-, E^-CH,CH 2 -, n # 1 Xf± 2 T?fc5, 2 fcHB«©flS 



20 



4 . 
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(5tf, x 14 0-2 ©M^U R 7 , R\ R\ R l0 « N |i3l$fc*>S fc N 7k 
t>«fcwa-6 TA^/ug, Xtttt&Sjh/TV^Tt) «fc^Cl-6 7;^Jf-VS^/TtJ 
5. — )RS(I)<l3©DaS-C0NH--C*>tK. A^Tt^ 



e . a; an) *© yN Zn Vs w ort fl^aaujn^^ & I, sjj^tfju^-efcs, 

8. *£«©7&!|?©fc*© % »**7HS5«t©^-t^^^<^y^ IV 
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(R\ R 2 te, jjc3^ IffifeSax-t^-CfcJ^ ci-6 T/u^KXte-COOR 5 , ifeWi, 
R't R 2 3-6 PTM^l?:, R 5 fi. TkirXtegm 

£frbTV^<t> Cl-6 T^JUm^s R 3 «**X(iem$^TV^Tt J;V^C6-10 
10 Ty-^££, R*\t7kmX\*^T Dtt-CONR 6 -, -CO-, 3U±-NR 6 C0-£ N R 6 

te^Xteff&^tlTV^t T^=¥/WS*x Ef±-(CH 2 ) B - (m«l~3© 

Sic), -CH 2 OCH 2 - N Xfi-SCH 2 -&, nf±0~3<£>^$[£, A I4ifi|& $ JfC V N ~C <£. V N 
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